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ABSTRACT
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The major objectives of this study were:
Through a case study of in-pati'ent admissions to Massachusetts
General Hospital during the year 1963-64, to develop hypotheses
concerning the effect of accessibility on hospital use.
The principle findings were:
The hospital draws patients from a large geographic area, but
the pattern of utilization is diffuse.
Physical accessibility to the hospital appears to be greater
significance in determining level of utilization for patients
of low socio-economic status than patients of high socio-
economic .status.
With the exception of patients of low-socio-economic status,
physical proximity to the hospital sis not appear to be a
very significant factor in determining hospital utilization.
The existence of other general hospital beds in a town did not
appear to systematically influence the level of MGH utilization
from that town.
The percentage of doctors actively affiliated with MGH with
offices in a town did not appear to systematically influence
the level of MGH utilization from that town.
Thesis Supervisor............ ..........................................
-BERNARD FRIEDEN, Associate Professor
Deptartment of City & Regional Planning
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CHAPTER I
INTRODUCTION
Health planning is a vital and cha)aanging field. Its
complexity can hardly be overestimated. Changing health needs,
shifting populations, accelerating growth in medical knowledge,
and revolutionary advances in medical technology confront the
health planner with constantly changing parameters. Conceptually
and practically there are many alternative ways of structuring a
comprehensive system of health care. Health services may be
categorized into general functional groupings such as: preventive,
diagnostic, treatment, rehabilitation and maintenance services.
Alternatively, health services may be organized on the basis of
mobility of the patient or service required, such as in-patient
and out-patient facilities or mobile clinics at which several of
the functional services mentioned above may be performed. In the
case of long-term and short term hospitals, length of treatment
required is the significant variable determining agglomeration of
services and patient grouping. Or, as in the case of mental
institutions and T. B. sanitoriums, separate services may be provided
to treat patients with a specific kind of disorder.
In the total spectrum of health services provided today,
the general hospital is a key unit in the supply of medical care,
and it is likely to remain so for a long time to come.1 The role
1
2of the general hospital in prevention, diagnosis, and treatment of
illness, rehabilitation of patients, as well as medical education
and research, has not been a static one. As health needs, levels
of demand, alternative methods of care and medical technology
change, the function of the general hospital is constantly being
redefined.
In the recent past, general hospitals have tended to
limit their services predominantly to an in-patient population', and
to treatment of short-term, acute illness. Hospital medical care
has generally been high-cost, high-quality "cadillac" service,
with little emphasis on the availability of low-cost, minimum care
2
for the entire population. But changing patterns of illness,
coupled with pressures to provide a basic standard of health care
regardless of income, are forcing changes in the present system of
high-cost, discontinuous hospital care.
The lack of adequate convalescent facilities has magnified
the pressures on general hospitals to provide long-term geriatric
care demanded by a population which is aging faster than it is
growing. Advances in medical technology have created new patterns
of medical specialization resulting in a greater institutionalization
of practice and growing pressures for greater concentration of medical
education'and research functions. Technological advances have also
opened up possibilities for revolutionary changes in the delivery
of medical services, making old concepts of supply and demand
obsolete.
At present there is an urgent need for more effective
coordination planning in the construction and expansion of general
3hospital facilities. The problem of developing criteria for
determining optimum hospital scale and location is tremendously
complex. There are vast numbers of factors involved in providing and
receiving good hospital care, and at present there is little agree-
ment as to what constitutes an ideal system of hospital care. What
kind of system is least costly? What kind of system is medically
most efficient? What combination of services, scale and number of
units and location of facilities would maximize hospital utilization?
Would criteria designed to optimize utilization conflict with those
designed to provide services in areas of greatest unmet need? When
planning for efficiency conflicts with optimization of facility
utilization or servicing of unmet need, how should such conflicts
be resolved? The answers to these questions have become critical
as increasing demand for hospital services has created mounting
pressure for new facilities and expansion and modernization of older
hospital plants. The importance of the general hospital as a unit
of supply of health services, the increasing demand for these
services, and the limited capital and skilled personnel available
for administering hospital medical care are compelling reasons for
evaluating, and improving where possible, the present system of
allocating resources for hospital care. On' what basis should
limited federal funds be allocated for hospital construction and
modernization? Should privately sponsored hospitals be permitted
Blue-Cross Blue-Shield coverage if they do not conform to federal
and state planning requirements?
In part, lack of consensus concerning hospital planning
requirements stems from the conflicting interests of the patient,
2~
the doctor and the hospital adminiStrator, as well as the community.
However, a far more serious impediment to the development of sound
criteria for allocating resources for the construction and moderniza-
tion of hospitals has been the lack of knowledge about factors
determining the cost-effectiveness 'of hospital care and the variables
affecting need and demand for hospital services.
Clearly, inputs from many disciplines are needed to help
resolve these issues. The hospital administrator, the medical
practitioner, the epidemiologist, the economist the sociologist, the-
city planner, the psychologist and so on, all have special areas of
competence directly related to specific aspects of hospital planning.
As the shortcomings of the traditional laissez faire approach to the
provision of hospital care become increasingly apparent, professionals
from many fields are beginning to seriously research some of the
unresolved questions which must be answered if hospital planning
is to be effective.
In theory, the factors which must be considered in
developing an optimum system of hospital care can be grouped in two
categories: 1) supply factors and 2) need/demand factors. In
reality these variable's are interrelated; however, for the sake of
clarity and understanding it is useful to treat them separately. If
the planner were concerned solely with the optimum means of delivering
hospital care without regard for effectiveness of utilization of
these services, a system might be devised based on the following
factors:
1) Health needs, i.e. incidence of illness in the
population
2) Cost/effectiveness of treatment alternatives
based on:
a. level of medical technology
b. dollar resources available
c. skilled personnel available
d. nature of existing investments
3) Ancillary functions to be served, i.e. education,
research
If, on the other hand, the planner were attempting to maxi-
mize utilization of hospital services without regard for economic or
medical efficiency, a system might be devised based on the following
factors:
1) Health needs, i.e. incidence of illness based on:
a. causal factors: biologic, nutrient,
chemical, physical
b. susceptibility of human host: composition
(age, sex, race, etc.), heredity, constitu-
tion, habits and customs, psychobiologic
characteristics
2) Recognition of need to seek care based on:
a. perception of illness
b. evaluation of illness
3) Effective demand for care based on:
a. economic accessibility to care
b. social accessibility to care
c. physical accessibility to care
4) Medical endorsement of need for hospitalization
It is clear that both supply and need/demand factors must be
determined., evaluated and assigned priorities if hospital care is to
6be delivered on a planned basis. Although there are some obvious
changes which are overdue in our present "system" of providing hospi-
tal care, much basic research remains to be done in many areas such
as economies of scale in hospital administration, epidemiological
factors affecting need for hospital care, factors affecting
attitudes toward illness, the importance of accessibility in determin-
ing utilization of hospital services, etc.
This thesis deals with only one small aspect of the total
hospital planning picture, namnely, the effect of physical accessi-
bility on hospital utilization. Through a case study of in-patient
admissions to Massachusetts General Hospital during the year 1963-64,
hypotheses were developed concerning the effect of accessibility on
hospital use. Until recently, there has been little documentation of
patterns of hospital utilization relating a specific hospital and type
of service used to place of residence of the patient. It is only in
the past few years that hospitals have begun to systematize and
computerize patient records, making it possible to relate selected
social, economic and health characteristics of hospital patients
to a base population, and a specific geographic area.
There are many reasons why detailed knowledge of patient
flow patterns and the significant factors shaping these patterns
would be extremely useful for improving techniques of planning
hospital location. Some of these reasons are outlined below:
1) Refinement of present techniques of forecasting
demand for hospital services depends upon knowledge
of the dynamics of current hospital admission
patterns.
A
72) The impact of new or expanded facilities on
existing hospitals cannot be anticipated without
understanding of the variables determining a
patient's admission to a specific hospital.
3) The extent to which existing or proposed hospital
services meet the health needs of a community
cannot be evaluated without detailed knowledge of
the nature of hospital service areas.
1) Accurate profiles of hospital services utilized
related to a base population would enable
epidemiologists to relate incidence rates or
episodes of hospitalization to a geographic area,
and correlate such data with the socio-economic
characteristics of the population. The illumina-
tion of divergent patterns of hospitalized illness
would aid the development of better criteria for
administering medical care.
Many variables influence hospital utilization in general
and the use of any given hospital in particular; the distribution of
incidence of ill health, attitudes toward illness, economic, social
and physical accessibility to service all influence utilization to
some degree. It was not assumed initially, therefore, that accessi-
bility was necessarily one of the most important factors affecting
hospital admissions. This variable was chosen for study, rather, on
the basis of the following considerations:
1) Relevance to city planning interests
82) The fact that current hospital planning literature
and regulations assume that physical accessibility
influences utilization patterns.
3) The need for research defining the significance of
this variable.
In this case study, three major expressions of accessibility
were investigated for their effect on admission patterns of Massachu-
setts General Hospital:
1) Distance from the patient's town of residence to
MGH, i.e. auto travel time.
2) Availability of other general hospital beds in the
town of patient's residence, i.e. a modified inter-
vening opportunities concept
3) The accessibility of doctors actively affiliated
with FDH, i.e. the number of doctors actively
admitting to MGH as a percentage of all doctors'
offices in each town.
For each of 90 selected towns in the Boston Metropolitan
area the percent of the town's total patient population admitted to
MGH was related to the above variables. The initial hypothesis
regarding the nature of the relationship between each of these three
variables and the level of MGH admissions are stated below:
1) That travel-time would correlate negatively with
level of hospital admissions, that is, in general
the further the town from MGH the lower the
percentage of that town's total patient population
9would be admitted to MGH.
2) That the number of offices of admitting doctors
would correlate positively with MGH admissions, so
that the greater the percentage of admitting doctors
practicing in a town the higher the percentage of
patients using MGH would be likely to be.
3 That the number of "alternative" general hospital
beds would be increasingly negatively correlated
with percentage use of MGH as town distance from
MGH increased.
Chapter II of the thesis is a background chapter which out-
lines the need for hospital planning and the inadequacy of current
planning policies and controls. Chapter III presents the methodology
and results of the case study. It is supplemented by Appendices A, B,
and C which include detailed descriptions of data used, correlation and
regression formulas employed and additional tables. Chapter IV is a dis-
cussion of the implications of conclusions presented in Chapter IV for
hospital planning policies.
CHAPIER II
HOSPITAL PLANNING ISSUES
Pleas for better planning are being sounded by consumers
and providers of medical care alike. Some of the major factors
contributing to this growing concern will be reviewed briefly in
this chapter: 1) the rising costs of providing hospital care;
2) the rapidly growing demand for hospital care; 3) the present lack
of adequate planning controls over the development of general
hospital facilities; 4) the weaknesses of current planning criteria
used to allocate federal funds for hospital construction.
Increased Cost of Providing Hospital Care
Consumers of hospital services have been keenly aware of
the staggering increase in the cost of hospital care which has taken
place in the last decade. Construction costs have doubled since
1946 according to the construction cost index. Today -the average
construction costs per hospital bed ranges between $10,000 to
$25,000, and the fixed costs of maintaining such facilities are
2high. Higher salaries, increased staff per patient and the
growing complexity of medical care in addition to rising construction
costs have greatly increased hospital operating expenses.
One measure of the financial impact of increasing costs
upon the individual patient, is the average cost per patient stay.
10
11
This cost increased 50 percent in the decade between 1953 and 1963,
3.
rising from $158 in 1953 to $300 in 1963. As Table 1 below
indicates, the cost of hospital care has increased more rapidly
than any other category. of the consumer's personal expense budget.
Some of this increase refjlects greater use of hospitals but the
largest part 'of it is due to an increase in the cost of providing
hospital care.
TABLE 1
CONSUMER EXPENDITURES FOR MEDICAL CARE:
PERCENT INCREASE 1953-63
Increase
Consumer Price Index (1957-59 100) 1953-63
All Items 14.5
Medical Care 39.1
Physicians Fees 35.4
Dentists Fees 24.6
Optometric 16.6
Hospital Room Rates 84.5
Prescriptions and Drugs 8.8
Source: A Decade of Change in U.S. Hospitals 953-63,
Office of Surgeon General, May 1965.
The expansion of labor, management, governmental and
voluntary private health insurance plans has created powerful
interest groups which have begun to agitate for a clarification of
the factors responsible for the steadily rising cost of hospital
care and for the development of procedures to insure that such
increases are not due to inadequate planning.
- -- I "'I'M 'I, W-M
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Increased Demand For Hospital Services
Since World War II there has been a significant growth
in demand for hospital services. While changing techniques in
care and prevention of illness have shortened the average length
of stay in general hospitals, the steady increase in the number of
people seeking hospital care has produced serious pressures on
available hospital beds in many cities and triggered a rapid increase
in the supply of hospital beds. Between 1953 and 1963 alone, the
number of patients admitted to non-federal short-term hospitals
increased by 40 per cent to reach a total of 25 million patients
in 1963. Admission rates rose during this same period by 17 per
cent, from 114.3 to 133.5 admissions per thousand population. Due
to a 3 per cent decline in average length of stay, the number of
patient days per year per thousand population increased at a slightly
slower rate of 13 per cent, reaching a total of 1,026 in 1963.
During this same period the' number of non-federal short-term
general hospital beds increased from 573,000 to 730,000. This was
at a rate greater than the population increase during this same time,
resulting in an increase in acceptable bed ratios5 per 1,000
population of 3.23 to 3.53.
13
TABLE 2
NON-FEDERAL SHORT-TERM GENERAL HOSPITALS 1953-1963
1953 1963 / Increase
Admissions (millions) 18.1 25.3 4o
Admission/l,000 population 114.3 133.5 17
Beds Occupied (thousands) 394 530 35
Length of Stay (days) 7.9 7.7 - 3
Patient Days/1,000 population 908 1,026 13
Number of beds (thousands) 573 730 27
Acceptable beds/1,000 pop. 3.23 3.53 -
Source: Data, from A Decade of Change in U.S. Hospitals 1953-63,
Review and Analysis Division Office of the Comptroller Office of
the Surgeon General, Department of the Army, Washington, D. C.,
May, 1965.
Many complex factors have contributed to the steady
increase in demand for hospital services:
a) Rapid growth of public and private health insurance
and rising incomes have greatly reduced economic barriers
to more extensive hospital use for large segments of the
population.
b) Increased numbers of aged in the population has also
been a significant factor contributing to the growing demand
for hospital facilities. The probability of hospitalization
increases with age; persons over the age of 65, for
example, have an average hospital utilization rate four
times as great as that for persons under 45.6 Furthermore,
aged patients generally have more complex illnesses and
require a longer length of stay. Current estimates are that
in the next four years overall admission rates in the
United States will increase approximately 3 per cent due to
the population's changing age composition alone. The longer
length of stay of aged patients is expected to increase
hospital utilization rates (patient days per 1,000) by more
7than 10 percent by 1970.
c) New attitudes towards illness have undoubtedly led
to a higher demand for medical care and hospitalization.
Perception of the need to seek medical care and the willing-
ness to do so are important variables in determining levels
8
of demand for hospital services. Rising educational levels
and greater exposure to health information have contributed
to an increased awareness of personal and family health
needs.
It is clear that both the growing demand for general hospital
services and the increasing cost of providing hospital facilities make
it imperative that the limited public and private resources available
for the provision of hospital care be used as efficiently and
effectively as possible. Present hospital construction patterns
reveal that current methods of resource allocation are woefully
inadequate in meeting this goal.
Lack of Adequate Planning Controls
The size and location of general hospital facilities today
15
are not based on criteria designed to serve demand for hospital services
most effectively or provide medical care most efficiently. The result
has been serious gaps in hospital services available to the sick in
some areas and frequent costly duplication of services and facilities
in other areas. Reasons for this lack of adequate planning are
numerous: 1) diversification of ownership and control of hospital
facilities; 2) conflicting objectives of interest groups concerned
with the provision and consumption of hospital services; 3) limited
scope and effectiveness of Hill-Burton controls.
There is no doubt that both the diversification of owner-
ship and control of hospital facilities and the conflicting objectives
of interest groups concerned with the provision and consumption of
hospital services complicate the problem of effectively planning
resource allocation. As can be seen from Tables .3 and 4 below,
general hospitals are predominantly voluntary or proprietary
hospitals, and are usually organized as independent units under the
10
control of self-perpetuating boards of directors. At present the
major impetus for the construction and expansion of general hospitals
comes from local physicians and hospital a&iinistrators who under-
standably want to maximize the number of patients under their care
11
while providing the highest quality care possible. General
hospitals typically seek to use whatever capital is available to
expand their facilities unless deficits in operating expenses
12
prevent them from doing so.
Funds for hospital expansion are usually raised by private
fund drives or by the local municipal government. In some communi-
ties voluntary hospital planning councils have been established
TABLE 3
DISTRIBUTION OF NONEDERAL SHORT-TERM GENERAL AND
AND SPECIAL HOSPITALS, 1953-1962
Type of Hospital
Voluntary
Proprietary
State and Local
Government
1953
Number Per Cent
3,010
1,117
1,085
57.8
21.4,
20.8
1962
Number Per Cent
3,346
86o
1,358
6o.i
15.5
24.4
Total 5,212 100.0
Source: Hospital Profiles, A Decade of C
Short-Term, General Hosp., p. 6.
5,564 100.0 6.
hange 1953-62, Nonfederal,
TABLE 4
NONFEDERAL SHORT-TERM GENERAL AND SPECIAL HOSPITALS
DISTRIBUTION OF BEDS, 1953-1962
1953
Type of Hospital
Voluntary
Proprietary
State and Local
Government
Total
.1962
Number Per Cent .Number Percent
(thousands) (thousands)
369
39
138
546
67.6
7.1
- 25.3
100.0
472
40
165
677
69.7
5.9
24.4
100.0
Source: Hospital Profiles,A Decade of
Short-Term, General Hosp., p.
Change 1953-62, Nonfederal
6.
Per Cent
Change
11.16
-23.01
25.16
75
Per Cent
Change
27.91
2.56
19.
23.99
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ostensibly to plan hospital services on an area-wide basis. However,
since these voluntary councils are typically made up of representatives
from local hospitals, they have proved to be, in most instances, very
weak planning bodies.
The kind of "sub-optimization" which has resulted from
unregulated hospital construction frequently leads to unnecessary
duplication of facilities, inflating the cost of care provided
and in some cases' down-grading the quality of care available. Further-
more, with few exceptions, hospital administrators and their
financial backers have shown little interest in ascertaining which
segments of the community are actually benefiting from the hospital
services provided. As a result, portions of many communities have
inadequate or no hospital facilities at all servicing their popula-
tion. On the other hand, there is strong evidence that short-
sighted, short-run adjustments to increased demand for hospital
services in suburban areas have resulted in the construction of
inefficient and inadeguate hospital facilities, often to the detri-
ment of existing, older facilities.
Since 1946, when the national recognition of the need for
hospital planning was first formalized in the passage of the Hospital
Survey and Construction Act (Hill-Burton Act), federal administrators
have attempted to promote area-wide hospital planning through the
criteria used to dispense federal grants-in-aid for the construction
of public and other non-profit hospitals. The Hill-Burton Act was
passed in response to the pressing hospital shortage created by the lag
in construction of hospital facilities during the 1930's and 40's, and
was designed to stimulate.the construction of hospitals in areas of
N18
greatest need, namely low-income, rural areas. The moct significant
provision in the bill in terms of the evolution of area-wide planning
was the establishment of state planning agencies charged with the
responsibility of inventorying existing facilities, surveying addi-
tional bed needs, and developing comprehensive state plans for the
construction of hospital facilities.
The Hill-Burton program did significantly increase the rate
of hospital construction as the graphs on the following page indicate.
Since 1946 one third of the general hospitals constructed in the
14
United States were financed in part with federal funds. There can
be little doubt that the paggage of the Hill-Burton Act and subsequent
amendments focused attention on the need for hospital planning and
created pressure for more sophisticated methods of planning hospital
facilities.15 For example, before the passage of the Hill-Burton
Act, most states had no legislation regulating the operation of
medical facilities. Since the Hill-Burton program required states
to establish standards for the maintenance and operation of new
facilities, licensing laws were soon extended to cover all medical
16
facilities within the state. However, as a means of comprehensively
planning the location and scale of new hospital construction and
expansion of existing facilities, the Hill-Burton and subsequent
Hill-Harris grant-in-aid-program have been very ineffective. Federal
hospital construction programs have failed to induce hospital
construction based on area-wide planning considerations in part
because of the limited scope of these programs, but also because of
the inadequacy of criteria used for allocating federal funds.
Since 1946 Hill-Burton funds have aided many communities in
P
0GRAPH 1
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the construction of hospital facilities and in order to qualify
for these funds certain locational and bed requirements had to be
met. But the fact remains that 2/3 of all hospitals constructed
during this period were built without federal funds and therefore
without necessarily conforming to federal requirements. However,
even if the scope of the Hill-Burton program were extended to
cover all hospital construction, it is doubtful that the present
criteria for allocating resources would result in an optimum
distribution of hospital facilities.
Weaknesses of Current Planning Criteria
The problem of developing allocative criteria is central
to the administration of a grant-in-aid program. Since federal funds
available for hospital construction and modernization are extremely
limited and competition for federal assistance is becoming increas-
ingly fierce as demand for hospital services and the cost of pro-
viding care increases, the issue of allocative criteria is a
crucial one, and the subject of much controversy.
To date, most attempts to develop priorities for the
allocation of federal funds for the construction, expansion and
modernization of hospital facilities have been characterized by
criteria designed to provide facilities to meet actual demand
17
rather than a technically determined medical need. Hill-Burton
and Hill-Harris administrators have not departed from this trend.
While federal criteria for establishing priorities for disburse-
ment of funds have been refined considerably since 1947, there
has never been a departure from the initial policy decision to base
21
estimates of need for facilities on projections of current utiliza-
tion rates rather than projections of incidence of illness requiring
hospital care.
When the Hill-Burton program was started in 1947, standards
for hospital bed requirements were based on the assumption that a
utilization rate of 4.5 beds per 1000 population should be the
benchmark against which to measure the adequacy of the existing supply
of hospital facilities. This standard was abandoned, however, under
the weight of evidence that demand for hospital services was not
evenly distributed throughout the population. For example, it has
been demonstrated that population characteristics such as age, sex,
marital status, education level, income, degree of urbanization are
18
associated with differing utilization rates.
The current standards of adequacy of existing general
hospital facilities are as follows:
The total number of beds ...required to provide
adequate service to the people residing in any
State shall be the total of such beds required
for individual service areas within the State.
The number of beds required for each service area
shall be determined by the State agency as follows:
(1) Multiply the current area use rate
(area patient days per 1000 current area
population per year) by the projected area
population (in thousands) and divide by
365 to obtain a projected area average
daily census;
Divide the projected area average daily
census by 0.80 (occupancy factor) and add
10 to obtain the number of beds needed in
the area, or
(2) By a different method which shall (i) in-
corporate, as a minimum, area utilization
experience, projected area population and
a desirable occupancy factor, and (ii) be
submitted to the Surgeon General for ap-
22
proval prior to its use in the State Plan.
(3) State agencies may adjust the bed need, as
determined by one of the above methods, for
specific areas with unusual circumstances
or conditions; any adjustments must be
fully explained and justified in the State
Plan. 1 9
The current standards of adequacy represent a shift in
emphasis away from new construction towards modernization of
existing facilities through the adoption of a formula which
produces a very conservative estimate of new facilities needed.
Except for the loophole provided in (3), present priorities for con-
struction are being derived by applying current utilization rates
(after they have been adjusted for an 0.80 occupancy rate) to
projected service area population. Therefore, new facilities would
be required only in areas where the population has increased and/or
the present occupancy rate is higher than 0.80. The switch from
the uniform 4.5 utilization rate to present utilization rates as a
standard of adequacy, has greatly reduced the projected number of
new beds required, thus allowing funds formerly spent on new con-
struction to be spent on modernization of obsolete hospital plants
20
in urban areas.
There are some serious drawbacks to basing adequacy
standards on projected demand derived from current patterns of
utilization, rather than estimates of need for hospitalization based
on projected incidence of illness.
(1) To the extent that factors generating demand for
hospital facilities do not coincide with those creat-
ing medical need for hospital care, the present system
of allocating federal funds is not providing assistance
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in areas where medical need for hospital services is
greatest. It would appear that in low income areas
where lack of social, physical and economic accessi-
bility to hospital facilities results in hospital
utilization far below that which the actual medical
need for hospital services indicates should exist,
present policy will reinforce this pattern of inade-
quate care by underestimating need for hospital
facilities.
(2) To the extent that supply of hospital facilities influences
utilization rates, standards of adequacy based on utiliza-
tion may be self-fulfilling estimates of services needed.
Again, gaps in services will not be eliminated.
However, despite these drawbacks to basing standards of adequacy on
demand rather than need, federal administrators have been reluctant
to depart from this policy for at least two reasons: a) lack of
satisfactory epidemiological data and lack of concensus on proper
types of care make effective demand for hospital services much
easier to predict than medical need for care and the type of care
needed;21 b) building facilities for need would in some instances
mean building in advance of demand resulting in inefficient use of
resources, at least in the short run.
It is clear that a better understanding of the factors con-
tributing to the incidence of illness and shaping the patterns of
demand for hospital services is essential to developing improved
planning policies and criteria for hospital construction and
modernization.
A
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However, regardless of whether "demand" or "need" becomes
the basis for determining the adequacy of present hospital services
and establishing priorities for the future, neither kind of standard
can be applied meaningfully until the concept of hospital service area
has been more adequately defined. As can be seen from the Public
Health Service Regulations quoted on pages 21 and 22, "service
areas" are the basic units of observation, upon which priorities of
need are established. Since the population in need of hospital
services is not distributed uniformly across the state or even within
a metropolitan area, the manner in which service areas are defined
becomes a crucial determinant of estimated need and therefore in the
establishment of planning priorities.
The Public Health Service Regulations define a service
area as:
The geographic territory from which patients
come or are expected to come to existing or
proposed hospitals...the delineation of which
is based on such factors as population dis-
tribution, natu.'al geographic boundaries, and
transportation and trade patterns, and all
parts of which are reasonably accesible to
existing or proposed hospitals...2
A recent amendment to the above regulations further states
that:
a) The same service areas shall be used for
planning general hospital facilities,
facilities for long-term care, and di-
agnostic or diagnostic and treatment
center facilities, except that State
agencies may use different areas for
planning facilities for long-term care
when this is consistent with effective
relationships between the location of
facilities and the need for services.
b) Each service area shall have sufficient
population that it may have general
hospital or long-term care services
appropriately planned in one or more
facilities.
25
c) The State agency shall describe in the
State plan the population characteris-
tics of each service area and outline
a program for the distribution of beds
and facilities for general hospital and
long-term care and diagnostic or diag- 23
nostic and treatment center facilities.
As can be seen from the above quotations, the guidelines
for the delineation of service areas are quite general. Basically,
each state hospital planning division is free to set its own
standards for service area delineation. But while the concept may
be applied fairly easily in rural areas, where mutually exclusive
service areas may actually exist, the concept is very difficult to
apply to metropolitan areas for several reasons:
(1) So many overlapping service areas exist that
unless the entire metropolitan area is treated as
one service area, it becomes very difficult if
not impossible to define "natural" service areas
within a metropolitan area. Present attempts
result in little else than arbitrary definitions
of need and erroneous evaluations of populations
served by existing or proposed facilities.24
If, on the other hand., an entire metropolitan area
were to be treated as one service area the
question of how to allocate resources within that
region would still have to be solved.
(2) The assumption that all functions performed by a
hospital, let alone facilities for long-term care,
diagnostic and treatment centers, are related to
26
the same geographic area is certainly not valid.
For example, clearly a team of open-heart surgeons
must draw patients from a wide area in order to
maintain a large enough volume of patients to
maintain their precision; while an emergency
ward starts losing its effectiveness if patients
must travel too far to receive emergency care.
(3) No recognition is given to the problems created by
divergent patterns of utilization of hospital
services within a service area. The characteristics
of a hospital may make it accessible only to higher
income patients, yet the low income population is
presumed to be equally serviced. To date, existing
or proposed hospital services have not been
systematically related to the specific segments
of the population actually to be serviced.
)
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CHAF3ER III
CASE STUDY: UTILIZATION OF MASSACHUSETTS GENERAL
HOSPITAL IN-PATIENT FACILITIES 1963-64
Massachusetts General Hospital is a non-profit, short-
term general hospital located in the old West End section of
Boston. (See Map A.) Massachusetts General Hospital ranks high
among the Nation's best general hospitals. This is undoubtedly a
significant factor in determining the scope and nature of the
hospital's patient service patterns. For this reason any generali-
zations derived from MGH data about patient flow patterns must not
be applied indiscriminately to hospitals of vastly different size
and quality.
Source of Data Used
Before presenting the findings of the case study, it is
useful to review briefly first the major. sources of the information
used., the nature of the data, and problems inherent in the data. A
more detailed description of the source of data presented in this
chapter appears in Appendix A.
(1) AGH In-patient Data: Information on Massachusetts
General Hospital admissions was attained through the Department of
Preventive Medicine. This data was compiled from records from the
Census and Statistical Office, the Medical Records Department, the
28
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Accounting Department and Admitting Office. Unless otherwise stated
all MGH admission data is for the admitting year 1963-64.
(2) Town In-Patient Data: Data on the total number of
hospital in-patients originating from each town was attained from
the Massachusetts Department of Public Health, the Bureau of Hospital
Facilities and was based on a statewide patient flow survey conducted
by the DPH in 1960.
(3) Doctor Data: The location of offices of doctors
actively admitting to MGH was derived from the 1964 MGH Directory
which lists doctors presently affiliated with the hospital. The
non-admitting doctors were screened out on the basis of 1964 doctor
admission redords tabulated for Baker Memorial (semi-private
accommodations). The total number of doctor offices located in each
town was obtained by counting the number of doctors' offices listed
by town in the 1965 American Medical Directory Part II, published by
the AMA.
(4) Hospital Facility Data: The number of general hospital
beds in each town was obtained from the Hospitals: Guide Issue,
August 1, 1964, published by the American Hospital Association.
(5) Town Social Rank: The social rank index used was the
Shevky-Bell index used by Sweetser, F. L. in The Social Ecology of
Metropolitan Boston, Boston: Department of Mental Health, 1962.
Based on the percent of employed personnel in blue collar occupations
and the percent of adults who have completed eight years of school or
fewer, this index is computed so that high values indicate high status
and vice versa.
j
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Problems Inherent In Data
It was necessary to use 1963-64 MGH hospital admission
data and 1960 total hospital admission data to compute the percentage
of town patients using MGH facilities because comparable data was not
available. However; since our major interest was in observing rela-
tive differences in utilization, not absolute levels of utilization,
this incompatibility of base years did not seem too damaging. However,
to the extent that the ratio of NGH patients to total patients has
changed between 1960 and 1964 in some towns and not others, unknown
biases have been introduced. This index seemed preferable, however,
over the alternative of MJGH admissions per 1000 population because the
number of total hospital patients per 1000 population differs markedly
throughout the metropolitan area as can be seen from Table
This would mean that observed differences in MvGH admission rates
might be due to factors influencing hospital utilization as a whole
instead of and/or as well as those influencing utilization of 1GH in
particular.
Another weakness in the data used which should be recognized
is the use of a single ind6x of socio-economic status to categorize
towns into groups of low, medium and high status towns. Such an index
is of dubious value for extremely heterogeneous towns such as Boston
and Cambridge. One obvious solution to this problem is to make a
finer grained analysis, at the Census Tract level for example; how-
ever this was beyond the scope of this project. (Such an analysis
is, however, being carried out currently under the direction of
Dr. Victor Sidel at the Unit of Preventive Medicine at Massachusetts
General Hospital.)
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Another difficulty faced in analyzing 1GH hospital utiliza-
tion patterns with the data available was caused by having to use
the use of ward, semi-private and private facilities as an index of
patient socio-economic status. These are perfectly valid indices
of patient economic status; the problem lies in the fact that these
particular groupings of patients by income may not be relevant to the
variables under consideration. However, there was no better method of
classification available; therefore, type of accommodation was used
with the hope that differences in utilization patterns would show up
if socio-economic status of the patient was relevant to the variables
under consideration.
Case Study Findings
(1) Geneal Background
In 1963-64 a total of 28,839 in-patients were admitted to
MGH with an average stay of 12.3 days. Of the total number of in-
patients admitted in 1964, 39 percent .were ward patients, 31 percent
were semi-private patients, 16 percent were private patients, and the
remaining 14 percent went to Children's Hospital. In analyzing
differing patterns of ward, semi-private and private service use, it
should be kept in mind that the over all proportions of services used
is, of course, determined by the supply of beds available in each of
these categories. However, the metropolitan-wide distribution of
patients using these facilities is determined by other variables,
- the nature of some of which we are attempting to explore.
In theory an individual is free to choose his type of
accommodations as long as they do not exceed his ability to pay.
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In practice, however, hospital administrators try to charge what the
"traffic will bear" based on the patient's income, number of dependents
and the percentage of the bill covered by insurance. The result is that
ward patients are predominantly low income users with incomes ranging
roughly between $0 and $4-5,000, while semi-private and private patients
are generally medium and high income users. The cut-off between semi-
private and private accommodations is approximately a $10,000 yearly
income for a family of four.2
In 1964, approximately 280 doctors within the Boston
Metropolitan Area were actively admitting patients to Massachusetts
General Hospital.3
(2) Specific Findings
In exploring the effects of physical accessibility on utili-
zation of Massachusetts General Hospital, the following conclusions
could be drawn from the data analyzed:
a. The hospital draws patients from a large geogrphic
area, but the pattern of utilization is diffuse.
b. Physical accessibility to the hospital appears to
be of greater significance in determining level of
utilization for patients of low socio-economic
status than patients of high socio-economic status.
c. With the exception of patients of low socio-economic
status, physical proximity to the hospital did not
appear to be a very significant factor in determining
hospital utilization.
d. The existence of other general hospital beds in a
town did not appear to systematically influence level
of MGH utilization from that town.
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e. The percentage of doctors actively affiliated with
MGH with offices in a town did not appear to system-
atically influence the level of MGH utilization from
that town.
a. Hospital Service Area
The scope of the population shed from which Massachusetts
General Hospital draws its in-patients is very large; as many as 9.3 per-
cent of its in-patients. came from out of state in 1963-64, and 0.8 percent
came from outside the United States. (See Tab3e j5 and accompanying
Map B.) While roughly 75 percent of the hospital's in-patients came
from the surrounding metropolitan area, an examination of the ratio of
the number of MGH patients over the total hospital patients originating
from each of'the 90 towns in metropolitan Boston, revealed that in eighty
of these towns MGH served less than 10 percent of the communities' total
patient population. In no town did MGH treat more than a fifth of the
total hospitalized population. (See Table #6) The small portion of the
patient population served by MGH in any one town makes it clear that no
community falls exclusively within the service area of Massachusetts
General Hospital.
b.-c. Physical Accessibility and Hospital Utilization
In order to determine the influence of physical accessibility
on utilization patterns of MGH, a linear regression analysis was per-
formed, correlating the percent of town patients using MGH with the distance
of their town of residence from MGH. Both the coefficient of determina-
tion and coefficient of regression were calculated with the use of the
computer. (See MAD program written for these calculations in Appendix B.)
34
TABLE 5
ADMISSIONS (IN-PATIEN1') TO THE MASSACHUSETTS GENERAL H03PITAL
October 1, 1963 - September 30, 1964
Total Grand % of
Admissions Total Total Admissions
Massachusetts
Region I 134 0.5
Region II 414 1.4
Region III, 609 2.1
Region IV 1,057 3.7
Region V 22,254 77.2
Boston City 7,473 25.9
Boston SMSA (exclud-
ing Boston City) 14,236 49.4
Other Region V towns 545 1.9
Region VI 516 1.8
Region VII 390 1.3
Unclassified 545 1.9
25;919 89.9
Out-of-State
Connecticut 298 1.0
Maine 359 1.2
New Hampshire 595 2.1
New York 337 1.2
Rhode Island 301 1.0
Vermont 55 0.2
Others 738 2.6
2,683 9.3
Out -of-Country 237 0.8
Total In-Patient Admissions 28,839 .100 .0
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The coefficient of determination (r2 ) shows what portion of
the variation in the values of the dependent variable can be estimated
from the concomitant variation in the values of the independent variable.
This statistical measure merely shows how closely the variation in one
variable was associated with the variance in the other, and is not
necessarily evidence of a cause and effect relationship. Since this
coefficient is a ratio, it is a "pure number," that is, it is an arbitrary
mathematical measure, whose values fall within a certain limited range
(+1 and -1). It can be compared only with other statistics like itself,
derived from similar problems.
The coefficient of regression (S) measures the slope of the
regression line and shows the average number of units increase or decrease
in the dependent variable which occur each increase of a specified unit in
the dependent variable.
Basically two indices of MGH utilization were used to cor-
relate with the distance (auto travel time from MGH) of each of the 90
towns in the metropolitan region. The'first, the percentage of the total
hospitalized town patients using MGH, is an index of the size of patient
flow from each community. The second, the percentage of MGH patients
from each town using ward, semi-private and private facilities, is an
index of the economic characteristics of the patients using MGH. Cor-
relation coefficients and regression coefficients were calculated for the
total 90 towns and for sub-groupings of these towns into low, medium and
high socio-economic groupings of 30 towns each. These groupings were made
by rank ordering the towns by Shevski-Bell index ratings and arbitrarily
dividing them into three groups of thirty towns each. This procedure
seemed justifiable because the towns did not fall into any natural group-
ings which could be observed, and no other work has been done to the
TABLE 6
CITIES AND TOWNS IN METROPOLITAN BOSTON AREA
RANKED BY % OF TOWN PATIENTS USING MGH
1963-4/
1960,
Percent
Patients
Uing MGH
18.8
17.0
15.8
15.6
13.3
13.2
12.4
11.0
11.*0
10.7
8.6
8.4
8.3
8.0
7.9
7.7
7.6
7.5
7.4
7.1
2
3
4
5
6
7
8
.9
10
lil
12
13
14
15
16
17
18
19
20
Town
Chelsea
Cohasset
Revere
Lincoln
Weston
Dover
Winthrop
Brookline
Belmont
Somerville
Cambridge
Lexington
Hingham
Arlington
Dedham
Medford
Boston
Marshfield
Milton
Pembroke
1963-4
Number
of MGH
Patients
772
102
876
66
113
45
303
821
354
1436
1196
238
145
472
191
659
7473
57
240
43
1963-4/
1960
Percent
Patients
Using MGH
22 7.0
.23 6.8,
24 6.6
25 6.1
26 6.2
27 6.1
28 6.o
29 5.9
30 5.7
31 5.7
32 5.8
33 5,6
34 5.6
35 5.5
36 5.6
37 5.5
38 5.5
39 5.4
40 5.4
41 5.3
21 t7.0 Everett 452 42 5.1 Maynard
Town
Winchester
Reading
Hanson
Concord
Sudbury
Burlington
Melrose
Bedford
Sharon
Sherborn
Stoneham
Wakefield
Malden
Stoughton
Woburn
Duxbury
N. Reading
Watertown
Hull
Manchester
1963-4
1umber
of MGH
Patients
166
156
29
90
55
98
222
70
55
17
125
459
100
233
32
41
251
64
27
41
45
38
TABLE 6 (Continued)
1963-4/
1960
Percent
Patients
Using NGH
5.1
5.0
4.9
4.9
4.9
4.8
4.8.
4.6
4.6
4.4-
4.3
4,3
3.7
3.7
3.7
3.6
3.7
3.5
3.4
3.2
3.2
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
Town
Newton
Wayland
Medfield
Scituate
Canton
Wel1esley
Wilmington
Saugus
Westwood
Hamilton
Nahant
Swampscott
Acton
Lynnfield
Randolph
Marblehead
Wenham
Needham
Rockland
Hanover
Weymouth
1963-4
Number
of NH
Patients
566
57
27
58
.72
144
77
115
51
33
21
61
41
36
87
82
12
114
54
20
187
1963-4/
1960
Percent
Patients
Using MGH
2.9
2.9
2.5
2.5
2.3
2.3
2.3
2.2
2.2
2.2
2.2
2.2
2.1
2.1
2.0
1.9
2. 0
1.9
1.9
1.8
1.9
1963-4
Number
of MGH
Town Patients
Holbrook 37
Norwell 16
Braintree 96
Middleton 13
Bridgewater 29
Avon 9
Norwood 77
Walpole 36
Easton 24
Natick 82
Norfolk 7
Whitman 29
Danvers 59
Quincy 273
Waltham 145
Brockton 183
Peabody 104
Abington 23
E. Bridge- 10
water
Lynn 258
Millis 
- 9
.
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
39
TABLE 6 (Continued
1963-4/
1960 1963-4
Percent Number
Patients of IL. H
Using ICH Town Patients
85 1.6 Framingham 97
86 1.5 Topsfield 6
87 1.3 Beverly 75
88 1.1 Salem 69
89 .9 Ashland 8
90 0. W. Bridge- 0
water
knowledge of the author relating this type of index to hospital utiliza-
tion from which some other criteria for grouping could be assumed.
When a map of the 90 towns classified as low, medium or high
social class (Map C) is compared with the MGH utilization maps (Maps D,
EA F, G) it is obvious that, as would be expected, high utilization of
private facilities correlates positively with high social class towns;
while high utilization of ward facilities correlates positively with low
social rank towns. Map D showing the percent of town patients using MGH,
therefore, reflects the composite effect of these diverse utilization
patterns.
Table No. 6a gives the results of the correlation and regres-
sion analysis, and Graph No. 2 shows the results of the regression analysis
graphically. The following results seemed significant:
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TABLE 6a
RESULTS OF REGRESSION AND CORRELATION ANALYSIS:
%,USE OF MGH CORRELATED WITH
AUTO TRAVEL TIME FROM MGH
Variables rI 2  S
Independent variable
(auto travel time)
correlated with:
Total 90 Towns
% town patients using MGH -.72 .51 -.20
% MGH patients using private rooms .35 .12 .25
% MGH patients using semi-private .11 .01 .11
% MGH patients using ward facilities v.53 .28 -.87
Low Status
% town patients using MGH -.81 .65 -. 25
% MGH patients using private rooms .19 .04 .10
% MGH patients using semi-private .53 .28 .50% MGH patients using ward facilities -.41 .17 -.48
Medium Status
% town patients using MGH -.36 .13 -.10
I MGH patients using private rooms -.09 .01 -.08
% MGH patients using semi-private -. 08 .01 -.11
% MGH patients using ward facilities -. 37 .13 - -. 46
High Status
% town patients using MGH -.49 .24 -.11
% MGH patients using private rooms .20 .04 .50
% MGH patients using semi-private -.20 .04 -.31
% MGH patients using ward facilities -.20 .04 -.18
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(1) When the calculations were run on the 90 towns ungrouped,
roughly 50 percent of the variation in volume of MGH use
was "accounted' for by variation in town distance from
the hospital. The correlation was negative, that is,
the volume of utilization decreased as distance from
MGH increased. It should be noted that since a linear
regression equation was used for these calculations, any
curve-linear relationships which might exist (i.e., a
critical cut-off point beyond which utilization drops
sharply, or beyond which distance ceases to be a factor
influencing utilization) will not be evident from
Graph 2(A)-(D). The coefficient of regression was -.20.
(See Graph 2(A)).
While the correlation between volume of use and distance
appears to be fairly high in this calculation, the results may be decep-
tive because the total volume of MGH use may actually conceal very dif-
ferent patterns of behavior depending upon socio-economic status of
patient. For this reason, the same calculations were performed by type
of town (i.e., low, medium and high socio-economic status). For the
purposes of .this calculation, it was assumed that patients from low status
towns, whether core towns or low status towns located further out in the
metropolitan area, would also have low economic status characteristics.
The results from the calculations based on these subgroupings were as
follows:
(2) In each case the correlation between distance and
utilization was negative (i.e., low status towns -.65;
medium status towns = -.12; and high status towns -.24).
Therefore the regression coefficients were also negative
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and were as follows: low status - -. 25; medium
status - -.10; and high status = -. 11. (See Graph 2(A)).
Of significance here is that low status town volume of utili-
zation showed a much stronger negative correlation with distance and the
slope of the regression line falls more sharply than in the case of
volume of use from medium and high status towns. Since, however, the
assumption that patients coming from low status towns located at the
periphery of the metropolitan area have the same characteristics as those
coming from low status town close to MGH is a tenuous one and in effect
assumes that type of user is not affected by distance, a third set of
calculations were run in an attempt to construct the analysis in such a
way as to obviate having to make this assumption.
The third set of calculations assumes that the total popula-
tion characteristics of towns classified in each of the three socio-
economic categories are relatively similar (i.e., that they have roughly
the same proportions of mix of low, medium and high income residents)
but uses type of service used (private, semi-private or ward) as the
indication of-the socio-economic characteristics of patients actually
using MGH from these towns. These calculations, then, reveal the manner
in which distance affects the income characteristics of the user as re-
flected by type of service used, and assumes that calculations performed
by towns grouped into low, medium and high status groupings eliminates
differences in socio-economic characteristics of MGH user due to dif-
ferences in town of origin population characteristics.
When calculations were performed in this manner the results
revealed very interesting differences in patterns of utilization. (See
Graphs (B) - (D)). The results were as follows:
_ _ ............
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(3) While the percentage of patients using private facilities
from low, medium and high status towns showed little or
no negative correlation with distance from MGH ( .04,
-.01, and .04) the percentage of patients using ward.
services showed a significant negative correlation with
distance from the hospital except in the case of high
status towns where ward use was negligible (i.e., -.17,
-.13 and -.04 ).
(4) The regression coefficients in these calculations
reflect the same findings as the correlation coefficients
above. (See Graphs 2(B) - (D)). One interesting finding
was that use of semi-private rooms from low-status towns
correlated positively with distance which might indicate
that people from low status towns use semi-private
facilities much as people from high status towns use
private facilities.
(5) Finally, it is revealing that the negative'correlations
between use and distance were not nearly as high as found
when calculations were made with the total 90 towns. It
seems likely that the lower correlation found in the
last calculations more accurately reffect the influence
of distance on utilization, since the effect of the
location of most low status towns toward the core and
higher status towns on the periphery of the metropolitan
area combined with the allocation of supply of beds at
MGH (39% ward, 31% semi-private and 16% private) was
probably responsible for the seemingly high negative
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correlation found between distance and use when all 90
towns were grouped together and utilization was not
broken down into type of facility used.
d. Impact of Other General Hospital Beds
in Town on MGH Utilization
The attempt to see whether some kind of "intervening oppor-
tunities" model might be an important variable to take into consideration
when attempting to predict the effect of distance on the utilization of a
hospital facility proved to be inconclusive. Correlation and regression
analysis was not used because the data was too sporadic for this type of
analysis and an analysis in co-variance was not performed either since
initial graphing indicated that findings, given the limitation of the
data, would probably not be significant.
As can be seen from Graph 3, when variations in utilization
of MGH were superimposed over variations in number of non-MGH beds
available in a town, the existence of other general hospital beds in a
town did not appear to systematically influence the level of MGH utiliza-
tion from that town. (See Map A for hospital locations.) There are
several reasons why these results may have been obtained:
(1) Other facilities available were not, for the most
part, comparable facilities to MGH.
(2) The measure of accessibility to other facilities was
crude. Only those beds in the- immediate town of resi-
dence were considered. Had all other available beds
weighted by distance from town of residence been used as
the measure of "intervening opportunities" results might
have been different, but the programming task involved in
this kind of an analysis was beyond the limits of this
52 1
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study.
(3) As the analysis above seems to indicate, there are
many other factors more important than physical proximity
in determining choice of hospital.
e. Impact of Doctor Office Locations in
Town on MGH Utilization
The same method of analysis was used with this data as with
the availability of hospital beds for the reasons cited above. (See Map
H and Graph I..) In this phase of the study as well, there did not ap-
pear to be any systematic influence on utilization of MGH by the
percentage of doctors actively affiliated with MGH located in a town.
Tihere are probably several reasons for this finding:
(1) First, the data and method of analysis may not have
been adequate to show a relationship which does exist.
As in the case of available hospital beds, only those
doctors' offices located within a given town were re-
lated to percent utilization from that town. Patient
mobility may be such that offices located in neighboring
towns are just as relevant.
(2) While a patient must be recommended for hospitalization
by a doctor before he can be admitted to a hospital,
and therefore, the doctor is a critical intermediary to
hospitalization, the old patterns of doctor-patient
relationships based on a town family doctor have changed
a great deal. The town doctor is being replaced by the
specialist who maintains an office where it best suits
their convenience, frequently close to the hospital to
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which he is actively affiliated, and other
specialists whose services they rely upon. Patients
are expected to be much more mobile in seeking care
today than in the past.
Conclusions From Case Study Findings
While the findings of this'case study are limited, and in
many respects inconclusive, certain general conclusions can be drawn
from this study in addition to those listed at the beginning of this
section. They are as follows:
1) Predictions of patterns of hospital utilization based
on grossly aggregated data disguise important differences
in'behavior and characteristics of the population being
served. If hospitals are to be planned and located to
serve the health needs of the population most effectively,
then good documentation of what portions of the popula-
tion are presently being served and what the major de-
terminants of use and non-use of hospitals are must be
developed.
2) From the findings presented above it appears that the
concept of hospital service areas as they are presently
defined , place too much emphasis on importance of
accessibility. If other factors, such as personal prefer-
ence, hospital reputation, etc., actually determine use
to a large extent, then perhaps considerations of efficiency
of supply 'should be the major determinant of service
areas. Furthermore, if physical accessibility is an im=
portant determinant of use for low incmme groups, then
planning criteria should recognize this fact.
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CHAPTER IV
POLICY IMPLICATIONS
In a country where a vast majority of the providers of medical
care have traditionally been dedicated to maintaining local autonomy
in the provision of health care, the concepts, instruments and controls
necessary for effective planning of hospital services have been slow to
develop. The major impetus behind hospital planning has come from the
federal government and will probably continue to do so in the future.
While voluntary hospital planning councils exist in many metropolitan
areas today, their growth has been due primarily to the threat of federal
and/or state intervention to insure adequate planning. The passage of
Medicare has greatly increased the federal government's stake in insur-
ing effective and efficient delivery of hospital care. Ultimately, the
level of hospital facilities which is "adequate" or "reasonable" to
service a population is a question of social values--a question of how
we wish to spend our national economic resources. At a-time when foreign
policy is forcing cut-backs in domestic spending, it is crucial that the
limited amount of resources currently available for servicing the health
needs of this country be invested in the most enlightened manner possi-
ble. The importance of federal initiative in developing what may be
realistically called a comprehensive system of hospital care, coupled
with rising demand for hospital care and limited resources to meet this
demand, are compelling reasons for scrutinizing the adequacy of present
federal policy governing hospital construction.
Federal standards currently being used for hospital construction
were developed in the face of a lack of experience in determining the
health needs of the population whose characteristics were largely unknown.1
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In the light of information now available on characteristics of hospital
utilization and the distribution of health needs, federal rus and regu-
lations governing hospital construction could be-greatly refined, and
some of the policy assumptions upon which these regulations are based
revised. The discussion which follows is an attempt to explore some of
the policy implications of findings presented in Chapter III. While the
case study discussed in the previous chapter was very limited in the
scope of issues investigated, the data collected and analyzed do suggest
several avenues of reform of present federal planning procedures. The
conclusions and recommendations presented below are basically in the
realm of speculation, since these insights have not been tested for
general validity. However, it would be a major oversight not to include
these speculations since it may well be that time is too short and the
need for facilities too great to allow planners the luxury of validating
adequately their techniques before they are called upon to assist in
rationalizing the methods by which hospital services are presently being
provided.
Service Area Definition
A problem central to all types of physical planning is how to
delineate the planning area within which needs are to analyzed and re-
sources allocated. Frequently, planning areas are established on the
basis of the political realities of resource allocation, rather than on
the basis of actual or desired patterns of utilization. At present, the
priorities for the allocation of federal grants for hospital construction
and modernization are established on the basis of "service area" charac-
teristics--that is, the extent to which present supply of hospital beds
within a service area meets the estimated "need" for such facilities as
defined by the procedures outlined in Chapter 1I.2
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Present Public Health Regulations define a service area as "the
geographic territory from which patients come or are expected to come
to existing or proposed hospitals."3 While these regulations stipulate
that service areas should be delineated on the basis of such factors as
"population distribution, natural geographic boundaries, and transporta-
tion and trade patterns", these criteria are so generally stated that
each state planning agency is in effect given no clear operational
criteria by which to define service areas within the state. In practice
service areas usually coincide with political boundaries (boundaries of
cities and towns, individual municipalities, or counties) and are assumed
to be mutually exclusive. Standard procedure is to make a patient flow
study (i.e., determine what portion of each hospital's patients come from
what city or town) and then assign hospitals to those areas from which
they draw the majority of their patients.
As the Massachusetts General case study clearly demonstrates, the
concept of mutually exclusive service areas within a large metropolitan
area bears no relation to existing patterns of utilization. On a state-
wide or even metropolitan-wide basis the concept of mutually exclusive
planning regions appears to have much more validity, since at this scale
physical accessibility appears to be a major determinate of hospital
utilization. For example, 90 percent of Massachusetts General Hospital's
admissions during the year studied came from within the state and 77 per-
cent from within the Boston metropolitan area. However, within the
metropolitan area, the largest portion of MGH's patients coming from any
one city or town was 26 percent from Boston, and as has been shown, with
the possible exception of low-income patients, accessibility is of little
importance in determining patient flow patterns within the metropolitan
region. Other factors such as reputation of the hospital, its economic
6o
accessibility, formal and informal referral patterns, ethnic and reli-
gious and personal ties, etc., produce a maze of Overlapping service
areas which make the use of contiguous, mutually exclusive service areas
for hospital planning purposes difficult to justify in the face of pres-
ent utilization patterns.
Service area delineation must be approached from two points of view:
(1) Supporting the functions of a general hospital.
(2) Meeting the health needs of the population.
When the service area requirements for meeting these two objectives are
in conflict, policy planners must establish priorities.
When attempting to delineate service areas to meet 4he functional
requirements of a general hospital, the following considerations would
probably be critical:
(1) What size and composition of population serviced is necessary
to maintain the level of utilization needed to support a
hospital of a given size?
(2) What size and composition of population serviced is needed
to provide the diversity of medical problems necessary to main-
tain the teaching, research and specialized service functions
of a hospital?
(3) What size and composition of population serviced is needed to
maintain the fiscal solvency of a hospital given present public
and private health insurance coverage.
Service area delineation designed to optimize utilization of general
hospital facilities, on the other hand, would involve the following issues:
(1) Should a hospital be assumed to have one service area for all
functions or should one hospital have several functionally dif-
ferentiated service areas, i.e., diagnostic service area, heart
surgery service area, emergency service area, etc., each
designed to optimize utilization of that service?
(2) Can one service area be assumed to reflect the utilization
patterns of the entire population within that area, or should
less mobile, less health-conscious segments of the population
receive special attention?
It seems clear from this case study and other utilization studies
reviewed that the following changes in methods currently used to define
hospital planning service areas in metropolitan regions are necessary if
federal priorities for construction, expansion and modernization of hos-
pital facilities are to be meaningful:
(1) Use the concept of mutually exclusive service areas on a state-
wide and metropolitan-wide basis only, to establish gross
distribution of resources to be further allocated within these
planning regions on the basis of the planning steps listed below
in (2) through (7)
(2) Computerize patient flow data by major type of hospital facil-
ity used (i.e., in-patient, out-patient cliics, emergency, etc.)
by town and census tract where cities or towns are too large
and heterogeneous for town grouping of data to be meaningful
(i.e., Boston, Cambridge).
(3) Relate patient flow data to population characteristics of area
of origin. Characteristics such as: age, income, sex, marital
status would be relevant.
(4) From step 3 spot areas of abnormally low or high hospital utili-
zation, indicating possible areas of unmet need or high incidence
of illness or "over" utilization.
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(5) In areas of unusually low hospital utilization isolated in
step 4 above, sample survey households for causal factors
if apparently unexplainable by population characteristics.
Where low utilization due to lack of facilities, establish
as high priority area.
(6) Require proposals for hospital construction, expansion or
modernization to identify type of facility to be provided by
segments of population to be served.
(T) Provride federal assistance in areas of greatest unmet need
unless these considerations would be outweighed by diseconomies
of scale, and apply sanctions (such as withdrawal of medicare
Blue-Cross Blue-Shield coverage) against hospital facilities
constructed in gross violation to planning priorities estab-
lished.
Shift from Demand-based Priorities to
Need-based Priorities
The planning process outlined above implies a shift from demand-
based priorities to need-based priorities. Instead of using past
utilization as a yardstick for measuring future "need" for hospital
facilities, the recommendations above assume that some standard of
"proper" level of utilization, based on an estimated level of incidence
of hospitalizable illness, be used as a benchmark against which adequacy
of present facilities can be evaluated.
This change in policy seems warranted for a number of reasons which
are outlined below:
(1) Need for hospital care in many areas is not equivalent to
actual level of utilization.
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(2) Supply of hospital facilities establishes the upper limit of
utilization; therefore estimates of "need" on the basis of
existing utilization will underestimate need in areas where a
serious lack of facilities already exists.
(3) Establishment of priorities on the basis of present utilization
ratios rather than on a standard of medically determined need
is inconsistent with the federal government's growing commit-
ment to guarantee a standard of minimum health care to all
citizens.
It seems particularly crucial to reject past utilization as a
measure of future need since the recent passage of Medicare has created
a sharp increase in the economic accessibility of hospital care for
large portions of the population.
Role of Metropolitan Planning Agency
in -Hospita.l Planning .
There is an urgent need today for an effective liaison between state
or metropolitan hospital planning bodies and competent state or metro-
politan planning agencies. At present most state hospital planning
agencies use quite crude procedures to estimate population changes within
hospital service areas. The state of Massachusetts' state hospital plan-
ning agency, for example, simply takes the Department of Commerce and
Development's total state population projection and distributes this
total assuming that each area will experience an.amount of the state
total growth proportional to the percentage of state population residing
in each area at the time of the last census. Inadequate population pro-
jections are a particularly serious weakness under the present federal
formula for determining "need" for hospital facilities, which basically
applies current utilization rates to future population projections.
A metropolitan planning agency could assist state and area-wide
hospital planning councils in the following ways:
(1) Population Forecasting: including projections by age,
economic characteristics, male, female and marital status'and
other relevant characteristics. As planners develop better
techniques of forecasting small area migration, trends which
would change need for hospital services could assist hospitals
in planning for future needs.
(2) Intelligence of Major Metropolitan Development Projects:
hospital planners should have immediate access to information
concerning major residential dislocations, removal or construc-
tion of special housing projects for the elderly or low-income
families which might create significant changes in hospital
services required.
Conclusions
Hospital location planning today suffers from several weaknesses:
(1) The use of inadequate criteria and techniques, developed in
the absence of empirical data with which to test their validity.
(2) A preoccupation with the interests of the suppliers of medical
services resulting in a startling lack of knowledge concerning
the extent to which existing hospital services serve the health
needs of the total community.
(3) A lack of effective political control needed to reconcile the
vast variety of interests involved in hospital construction.
(4) A lack of knowledge about fundamental parameters influencing
hospital supply and utilization.
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If hospital planning is to be strengthened, progress must be made
on all these fronts. One of the best ways of accomplishing this
is through coordinating research efforts from the many disciplines
which are related to the problems involved in hospital planning.
Hospital planning is no longer considered the sole province of
hospital administrators and medical personnel, and it is-only
through pooling of knowledge and skills that the kind of techniques
and criteria needed to plan effectively can be developed.
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APPENDIX A
Without computerized hospital records the kind of analysis
presented in this thesis and the types of studies in hospital utiliza-
tion which must be carried out if hospital planning is to be based on
empirical knowledge would be impossible. Massachusetts General Hospital
has pioneered in applying modern computer techniques to facilitate
hospital administration and research. Below is a summary obtained
from the Preventive Medicine Unit of MGH of the types and source of
data currently being collected and compiled at MGH. The purposes
of including this appendix are two fold: 1) to illustrate the
enormity, complexity and varied sources of data generated by a
hospital relating to hospital utilization; and 2) to indicate to
others who might be interested in exploring other issues in hospital
planning the kind of data which is available at one hospital and
might be available at others.
In-patient data at the MGH are available from three
sources: (1) Data are presently being punched for administrative use
by the Census and Statistical Office, the Medical Records Department,
and the Accounting Department: (2) Data which are presently being
collected on paper, such as additional Admitting Office information
and Accounting Department records of source of payment, but which are
not being punched; (3) Data which may be collected by the investigator.
Data Presently Being Punched on Cards for Administrative Use
A single card is punched for each patient at the time of
admission. This card includes the following data:
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Patient's unit number
Admission data
House code
Town code (patient's town of residence)
Room number (patient's hospital address)
Sex
Hospital Division (at admission)
Hospital Service (at admission)
Room rate
Workmen's Compensation Accident
Day of week of admission
Discharge date
At the time of discharge the discharge data and the town code are
punched into the card.. There are 30,000 of these cards (Census and
Statistical Office Cards - CASO cards) prepared each year, one for
each admission. These cards are filed together by quarter of
discharge. The data used in this study came principally from this
source. Data for the single year 1963-64 was used because compilation
of data for other years had not yet been completed at the time this
research was being carried out.
After discharge and the completion of the discharge summary,
a separate punched card is prepared for each diagnosis and operation.
This card contains:
Patient's unit number
Admission date
Date of birth
Sex (M/F)
Hospital division (at discharge)
Hospital Service (at dischai-ge)
Discharge date
Condition on discharge (alive, dead with autopsy,
dead without autopsy)
Physician or surgeon code
Diagnostic or Operative code (ICDA coded, with modifier
if necessary)
Description of code
Surgery performed (Yes/No)
Each discharged patient may generate a large number of cards,
68
depending upon the number of diagnoses and operations. The mean
numboer is about four, but individual patients may have as many as
twenty or thirty cards. There will be about 100,000 diagnosis
cards and 30,000 operation cards each year. The program began on
January 1, 1964 and the cards for 1964 are not yet completed.
Diagnosis cards are stored separately from operation cards; cards
on all patients discharged during the calendar year are kept together
in the Medical Records Department filed in order of ICDA code. There
is, in addition, a separate Accounting card punched for each service
provided to an in-patient during his admission. This card includes:
Patient's unit number
Admission date
House code
Description of service
General ledger number (identifies
Department providing the service)
Amount charged for the service
Date of charge
Service code (identifies the specific
service provided)
An indefinite number of these cards may be punched for
each patient. There are many patients who have more than 100 cards
punched during a single admission. The mean number of cards per
admission is not yet known, but it is thought to be on the order
of 50. With 30,000 admissions, some 1,500,000 cards are prepared
each year. These cards are collected by the Preventive Medicine
Unit about a month after discharge of the patient just before they
are discarded by the Accounting Department.
Data Being Collected on Paper But Not Punched
In addition to the data punched on the CASO card, there are
further data gathered by the Admitting Offices on each patient
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admitted. These data include:
Time of admission
Home address of patient (street, city, state or country)
Home telephone number of patient
Date of birth
Age
Religion
Marital status
Name and address of nearest relative
Admitting physician
Visiting physician
Admitting diagnosis
Employer
Hospital insurance
Previous WSH admission
These data are presently kept of 3 x 5 index cards and are
filed for all patients admitted beginning January 1, 1965.
A patient folder is maintained from which can be
abstracted the sources of payment for the hospitalization: Blue
Cross, commercial insurance, welfare, free care, etc. In addition,
the Admitting Officers in selected cases gather information about
the financial status of the patient.
Data Not Presently Being Collected, For Which Collection Plans Exist
Questionnaires have been prepared to ask of each admission,
or a random sample of admissions, the manner in which he reached the
NGH. Separate questionnaires have been prepared for private patients
(asking how they chose their physician and whether their physicians
gave them a choice of hospitals), service patients (asking how they
chose this hospital for their care), and for emergency admissions
(asking whether they had a choice of hospitals). In addition,
occupation and socio-economic status information not presently gathered
by the Admitting Officers will be asked. These data will be collected
in a form which will make them amenable to coding and punching.
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The Social Service Department has established a Transfer
Office which will follow selected service patients into nursing homes
and will evaluate their courses in the nursing homes. These data
will be available for punched card processing.
Limitations of Hospital Data in Hospital Planning Research
Because at present many hospital selection factors such as
age, race, sex, socio-economic status, physical accessibility, etc.,
are of unknown magnitudes, developing planning criteria for hospital
location from characteristics of present patient behavior as
observed from hospital records may well result in policy based on
faulty assumptions. However, coupled with other types of studies,
such as household surveys, which cover hospital users and non-users
alike, research utilizing the new wealth of hospital data made
available through computerization of records, will help provide a
sound empirical basis for hospital planning lacking today.
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APPENDIX B
The correlation and regression line equations used in this
study dre given below. A weighted formula was used in order to
adjust for variation in sample size.
(iw) ( Cwxr) - (,4w) (/.wy)
R
XY
[ (,w).(,Wx2) - (~)2~3~ 2 - (4Y) 2J
(:W)(WXY) - (4WX)( .Wx)(: W) (: Wy ) - (4e.Wy)
where W = M - 1 where M = the total sample size for each town,
PQ
P = the percentaged dependent variable, and Q = 100 - P.
where R equals the weighted correlation coefficient and
Sx equals the weighted regression line equation.
These two equations along with the equation for the X intercept
Intercept = !.WX
were programmed in- MAD computer language. These programs have been
included below.
S
-S
W
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APPENDIX B (continued)
MAD PROGRAM LISTING 0... ... .
Main Program
EXTERNAL FUNCTION (AVAR, BVAR, NBR, T, FACT)
INTEGER TOWN, NBR, T
ENTRY TO CORRO
SAVA = 0.
SBVA = 0.
SAEVA=O.
SUMFAC = 0.
SAVASQ = 0.
SBVASQ = 0.
THROUGH A, FOR TOWN=T, L, TOWN.E.T + NBR
SAVA=SAVA + AVAR (TOWN) * FACT(TOWN)
SBVA=SBVA+BVAR (TOWN)*FACT (TOWN)
SADVA=SABVA+AVAR(TOWN)*BVAR(TOWN)*FACT(TOWN)
SUvFAC=SUMFAC+FACT (TOWN)
SAVASQ=SAVASQ+AVAR(TOWN) AVAR(TOWN)*FACT (TOWN)
SBVASQ=SBVASQ+BVAR(TOWN)*BVAR(TOWN)*FACT (TOWN)
1UMBER+ (SUMFAC*SABVA) - (SAVA*SBVA)
ANS=(SUMFAC*SAVASQ-SAVA*SAVA)*(SUMFAC*SBVASQ-SBVA*SBVA)
DENOM=SQRT. (ANS)
R=NUMBER?DENOM
RR=R*R
SLOPE=(SUMFAC*SABVA-SAVA*SBVA)/(SUMFAC*SBVASQ-SBVA*SBVA)
INTERC+(SAVA/SUMFAC)-(SLOPE*(SBvA/SUMFAC))
PRINT FORMAT OUT, R, RR, SLOPE, INTERC
VECTOR VALLES OUT $4H3R =,F10.2/5HORR =,F10.2/8HOSLOPE=,F10.2/9HOINT
1 ERC =,F10.2*$
FUNCTION RETURN
END OF FUNCTION
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APPENDIX B (continued)
MAD PROGRAM LISTING ... ...
Subroutine
DIMENSION A(90),B(90), C(90), D(9O),E(9O),F(9O),G(9O),H(90)
DIMENSIONO(90) ,MI(90) ,M2(90) ,Wl(90) ,W2(90) ,W3(90) ,w4(90)
INTEGER I,T,NBR
THROUGH Q, FOR 1=1,1,I.G. 90
REAlD FORMAT INPUT, A(I),B(K), C(1), D(I), E(1), F(I),G(I),I(I),
1 0(I),Ml(I),M2(I)
VECTOR VALLES INPUT=$2,F4.1,F2.OF3.0,V2.0,F4.03F4.1,F1.O,F
1 5.o,F4.o*$
THROUGH LOOP, FOR 1=1, 1, I.G 90
Wl(I)=(Ml(I)-l)/A(I)*(100.-A(I))
W2(I)=(M2(I)-l)/F (I)*(10.-F(I))
W3(I)=(M2(I)-1)/G(I)*(100.-G (I))-
LOOP W4(I )Y (M2(I)-l)/Hi(I)*(100.-H(I))
NBR=30
T=I
EXECUTE CORR.
EXECUTE CORR.
EXEQUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
NBR=30
T=31
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
NBR=30
T-61
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
EXECUTE CORR.
(AB,NBR,T,Wl)
(A,D,NBR,T,Wl)
(F,B,NBR,T ,W2
(F,D,NBR,T ,W2
(F,D,NBR,T,W2
(G,B,NBR,T,W3)
(G,D,NBR,T ,W3)
(HBNBR,T,W4)
(HDNBR,T,W4)
(AB,NBR,T.,Wl)
(ADNBR,T,Wl)
(F,B,NBR,T ,W2)
(FD ,NBR,T ,W2)
(G,BNBR,T,W3)
(GDNBR,T,W3)
(H, BINBR, T.,W4)
(H,.DNBR,T,W4)
(AB,NBRT,Wl)
(AD,NBR,T,Wl)
(FB,NBR,.T,W2)
(F,DNBR.,TW2)
(G,B,NBR,T,W3)
(GDNBR,TjW3)
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APPENDIX B (continued)
MAD PROGRAM LISTING ...
(Subroutine (continued)
EXECUTE CORR. H.,B,NBR,T,w4)
EXECUTE CORR. (H,D,NBRT,W4)
NBR=90
T=I
EXECUTE CORR.' (A,B,NBR,T,W1)
EXECUTE CORR. (A,D,NBR,T,Wl)
EXECUTE CORR. (F,B,NBR,T,W2)
EXECUTE CORR. (F,D,NBR,T,W2)
EXECUTE CORR. (G.B,NBR,T,W3)
EXECUTE CORR. (G,D,NBR,T,W3)
EXECUTE CORR. (H,B,NBR,T,W4)
EXECUTE CORR. (HD,NBR,T,W))
END OF PROGRAM
NEW.
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APPENDIX C
TABLES
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TABLE 7
PERCENT PATIENTS USING MGH, AUTO AND TRANSIT TIME TO MGH
FROM CITIES AND TOWNS IN THE METROPOLITAN BOSTON.AREA
RANKED BY NUMBER OF 1963-4 MGH PATIENTS
Nu.iber
of IvGH
Patients
7473
1436.
1196
876
821
772
659
566
472
459
452
354
303
273
258
251
240
238
233
222
191
187
Town
Boston
Somerville
Cambridge
Revere
Brookline
Chelsea
Medford
Newton
Arlington
Malden
Everett
Belmont
Winthrop
Quincy
Lynn
Watertown
Milton
Lexington
Woburn
Melrose
Dedham
Weymouth
Per Cent
Patients
Using NGH
7.6
10.7
8.6
15.8
11.0
18.8
7.7
5.1
8.0
5.6,
7.0
11.0
12.4
2.1
1.8
5.4
7.4
8.4
5.6
6.0
7.9
3.2
Travel Time
Auto
Min. Ring
16 1
12 1
26 1
18
21
18
26
22 1
20 1
17 1
21 1
29
27
36 2
19 1
38 2
29 1
27
25
32 2
35 2
From MGH
Transit
Min. _Ring
22 1
23 1
14 1
39 1
37 1
31 1
37 1
50 1
35 1
42 1
32 1
32 1
33 1
45 2
50 2
30 1
44 1
59 2
61 2
41 2
47 2
67 2
77
TABLE 7 (Continued)
Number
of MGH
Patients
183
166
163
156
145
145
144
125
115
114
113
104
102
100
98
97
96
90
87
82
82
77
Town
Brockton
Winchester
Wakefield
Reading
Hingham
Waltham
Wellesley
Stoneham
Saugus
Needham
Weston
Peabody
Cohasset
Stoughton
Burlington
Framingham
Braintree
Concord
Randolph
Marblehead
Natick
Norwood
Per Cent
Patients
Using MGH
1.9
7.0
5.6
6.81
8.3
2.0.
4.8
5.8
4.6.
3.5
13.3
2.0
17.0
5.5
1.6
2.5
6.1
3.7
3.6
2.2
2.3
Travel Time.
Auto
Min. Ring
43 3
25 1
29 1
29 1
42 2
27 1
34 2'
24 1
28 1
33 2
36 2
38 2
49 3
42 2
33 2'
47 3
31 2
43 2
34 2
48 3
42 2
35 2
From N4H.
Transit
Min. R
80 3
41 2
55 2
51 2
78 3
50 2
72 3
58 2
60 2
55 2
60 2
75 3
89 3
58 2
50 2
102 3
52 2
65 2
56 2
66 2
85 3
60 2
78
TABLE 7 (Continued)
Town
Wilmington
Beverly
Canton
Bedford
Salem
Number
of MGH
Patients
77
75
72
70
69
66
64
61
59
58
57
57
55
55
54
51
45
45
43
41
41
37
Swampscott
Danvers
Scituate
Marshfield
Wayland
Sharon
Sudbury
Rockland
Westwood
Dover
Maynard
Pembroke
Acton
N. Reading
Holbrook
Per Cent
Patients
Using MGH
4.8,
1.3
4.9
5.9
1.1
15.6
5.4
4.3
2.1
4.9
7.5
5.0
5.7
6.21
3.4
4.6
1.3.2
5.1
7.1
3.7
5.5
2.9
Travel Time
Auto
Min. Ring
32 2
47 3
37 2
38 2
44 2
34 2
52 3
42 2
39 2
56 3
55 3
46 3
45 3
48 3
43 2
35 2
43 2
50 3
51 3
48 3
36 2
37 2
From MGH
Transit
Min. Ring
49 2
70 3
55 2
72 3
62 2
62 2
105 3
47 2
95 3
101 3
130 3
65 2
55 2
81 3
79 3
562
133 3
92 3
89 3
73 3
87 3
61 2
Lincoln
Hull
79
TABLE 7 (Continued)
Number
of MGH
Patients
36
36
33
32
29
29
29
27
27
24
23
21
20
17
16
13
12
10
9
9
8
7.
6
0
Town
Lynnfield
Walpole
Hamilton
Duxbury
Bridgewater
Hanson
Whitman
Manchester
Medfield
Easton
Abington
Nahant
Hanover
Sherborn
Norwell
Middleton
Wenham
E. Bridgewater
Avon
Millis
Ashland
Norfolk
Topsfield
W. Bridgewater
Per Cent
Patients
Using MGH
3.7
2.2
4.4i
5.5
2.3
6.6
2.2
5.3
4.9.
2.2
1.9
4.3
3.2
5.7
2.9
2.5
3.7
1.9
2.3
1.9
.9
2.2
1.5
0.
Travel Time
Auto
Min. R
30 2
43 2
51 3
54 3,
54 3
54 3
47 3
52 3
46 3
46 3
41 2
39 2
44 2
47 3
40 2
42 2
47 3
53 3
37 2
50 3
54 3
54 3
*43 2
46 3
From MGH
Transit
Min. Rin
77 3
78 3
65 2
97 3
115 3
133 3
87 3
70 3
78 3
101 3
79 3
68 2
80 3
133 3
72 3
113 3
66 2
107 3
64 2
85 3
133 3
.71 3
133 3
10+4 3
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TABLE 8
PERCENT PATIENTS USING MGH, PERCENT PATIENTS STAYING OVER 10 DAYS,
PERCENT DOCTORS AFFILIATED WITH MGH RANKED BY AUTO TRAVEL TIME
Auto
Travel
Time to
VZIH in
Minutes
12
12
16
17
18
18
19
20
21
21
22
24
25
25
26
26
27
27
27
28
Transit
Time to
Auto MH in
Town Ring Minutes
Cambridge 1 14
Somerville 1 23
Boston 1 22
Everett 1 32
Brookline 1 37
Medford 1 37
Watertown 1 30
Maiden 1 42
Belmont 1 32
Chelsea 1 31
Arlington 1 35
Stoneham 1 58
Meirose 1 41
Winchester 1 41
Newton 1 50
Revere 1 39
Quincy 45
Waltham 1 50
Woburn 1 161
Saugus 1 60
1963-4/
1960
Per Cent
Patients
Using NH
8.6
10.7
7.6
7.0
11.0
7.7
5.4
5.6
11.0
18.8
8.o
5.8
6. o
7.0
5.1,
15.8
2.1
2.0
5.6
4.6
% of Total
Doctors
Affiliated
with IH
4.0
5.8
3.1
1 4
(2nd Qtr.)
1964
% Patients
Staying Over
10 Days
30.0
35.4'
32.1
35.6
28.5
32.4
33.9
34.2
34.7,
35.3
43.4
21.2
35.2
35.3
39.8
35.8
36.0
31.8.
46.3
44.4
35419 1.9
3.6
2.6
5.5
4.7
0.7
5929 - Lexington
TABLE 8 (Continued)
1963-4/
1960
Per Cent
Patients
Using MH
(2nd Qtr.)
1964
Patients
Staying Over
10 Days
% of Total
Doctors
Affiliated
with GH
29 Reading
Wakefield
Winthrop
Lynnfield
Braintree
Dedham,
Wilmington
Burlington
Needham
Lincoln
Randolph
Wellesley
Norwood
Westwood
Weymouth
Lynn
N. Reading
Weston
Avon
Canton
37 Holbrook 2
Auto
Travel
Time to
IH in
Minutes T own
Auto
Ring
Transit*
Time to
YH in
Minutes
6.7
8.o
29
29
30
31
32
32
33
33
34
34
34
35
35
35
36
36
36
37
37
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
51
55
33
77
52
47
49
50
55
62
56
72
6o
56
67
50
87
6o
64
55
6.8
5.6
12.4
3.7
2.5
7.9
4.8
6.1
3.5
15.6
3.7
4.8
2.3
4.6
3.2
1.8
5.5
13.3
2.3
4.9
33.3
28.3
42.9
33.3
38.5
32.0
26.7
23.8
29.4
8.7
13.0
23.1'
36.8
41.0
40.4
37.3
50.0
26.7
33.3
23.1
5.0
........ ....
2.9 58.3
82
TABLE 8 (Continued)
Auto
Travel
Time to
1DH in
Minutes
38
38
38
39
39
40
41
42
42
42
42
42
43
43
43
43
43
43
44
44
45
Town
Bedford
Milton
Peabody
Danvers
Nahant
Norwell
Abington
Hingham
Middleton
Natick
Stoughton
Swampscott
Brockton
Concord
Dover
Rockland
Topsfield
Walpole.
Hanover
Salem
Sharon
Auto
Ring
2
2
2
2
2
2
2
2
2
2
2
2
3
2
2
2
2
2
2
2
3
Transit
Time to
MH in
Minutes
72
44
75
95
68
72
79
78
113
85
58
47
80
65
133
79
133
78,
80
62,
55
1963-4/
1960
Per Cent
Patients
Using MGH
5.9
7.4
2.0
2.0
4.3
2.9
1.9
8.3.
2.5
2.2
5.95
4.3
1.9
6.1
13.2
3.4,
2.2
3.2
1.1
5-7
(2nd Qtr.)
1964
% Patients
Staying Over
10 Days
26.7
40.3
34.8
42.1
33.3
33.3
50.0
33.3
66.7
28.6
39.4
60.o
36.7.
36.8.
50.0
38.9
20.0
25.0
14.3
45.8
28.6
% of Total
Doctors
Affiliated
with bGH
6.8
11.0
8.3
3.1
83
TABLE 8 (Continued)
Auto
Travel
Time to
NGH in
Minutes
46
46
46
46
47
47
47
47
47
48
48
48"
49
50
50
51
51
52
52
53
Auto
Town Ring
Easton 3
Medfield 3
Wayland 3-
W. Bridge- 3
water
Beverly 3
Framingham 3
Sherborn 3
Wenham 3
Whitman 3
Acton 3
Marblehead 3
Sudbury 3
Cohasset 3
Maynard 3
Millis 3
Hamilton 3
Pembroke 3
Hull 3
Manchester 3
E. Bridge- 3
water
1963-4/
Transit 1960
Time to Percent
MH in Patients
Minutes Using NRH
101 2.2
78 4.9
65 5.0
1o4 0.
70 1.3
102 1.6
133 5.7
66 3.7
87 2.2
73 3.7
66 3.6
81 6.2.
89 17.0
92 5.1
85 1.9.
65 4.4
89 7.1
105 5.4
70 5.3
107 1.9
(2nd Qts.)
1964
% Patients
Staying Over
10 Days
33.3
00.0
14.3
40.0
20.0
25.0
00.0
27.3
37.5
38.5
38.9
17.7
33.3
00.0
22.2
55.5
42.0
00.0
% of Total
Doctors
Affiliated
with MH
1.1
5.5
7.0
-J
84
I TPLBLE 8 (Continued)
Auto
Town Ring
Transit
-Time to
MH in
Minutes
1963-4/
1960
Percent
Patients
Using I4H
(2nd Qtr.)
1964
% Patients
Staying Over
10 Days
% of Total
Doctors
Affiliated
with ?4H
54 Ashland
54 Bridge-
water
54 Duxbury
54 Hanson
54 Norfolk
55 Marshfield
56 Scituate 3
TOTAL
Auto
Travel
Time to
NGH in
Minutes
133
115
3
3
3
.9 00.0
2.3
3
3
97
133
71
130
101
5.5
6.6
2.2
7.5
4.9
100.0
33.3
50.0
20.0
31.8
33.6
)
16
85
TABLE 9
TOTAL PATIENTS/1000 POPULATION, PERCENT OF MGH PATIENTS
USING PRIVATE, SEMI-PRIVATE AND WARD FACILITIES
RANKED BY TOWN SOCIO-ECONOMIC STATUS
Social
Rank
46
49
50
50
51
52
53
54
55
55
56
56
57
58
58
59
59
59
59
59
Town
Chelsea
Everett
Maynard'
Salem
Peabody
Lynn
Hanson
Somerville
Middleton
Waltham
Boston
Brockton
Bridgewater
Revere
Stoughton
E. Bridgewater
Malden
Rockland
Saugus
Whitman
77 4.4 44.1 51.5
1960
Total
Patients/
1000 Pop.
122
148
113
169
165
148
101
142
141
128
141
131
81
139
143
122
121.
126
1960
Total
Patients
4,122
6,445
874
6,116
5,318
13,975
442
13,434
521
7,083
98,666.
9,578
1,250
5,545
1,811
536
8,226
1,599
2,519
1,323
1963-4
Number
of GH
Patients
772
452
45
69
104
258
29
1,436
13
145
7,473
183
29
876
100
10
459
54
115
29
Pri-
vate
1.1
1.4
5.1
14.6
9.3
8.3
.7.1
1.7
0.0
10.1
8.9
10.*2
18.5
1.3
5.9
50.0
2.9
2.2
5.9
3.6
Semi-
Pri-
vate
24.1
28.0
59.0
60.4
53.5
42.3
57.1
26.9
81.8
59.7
33.8
57.8
33.3
28.3
47.1
30.0
39.4
39.1
45.1
25.0
% .1
Ward
74.8
70.6
35.9
25.0
37.2
49.4
35.7
71.4
18.2
30.2
57.3
32.0
48.1
70.4
47.1
20.0
57.7
58.7
49.0
71.4
127 1,59059 Wilmington
86
TABLE 9 (Continued)
Soc-
ial
Rank
6o
62
62
63
63
64
64
64
64
65
65
66
66
66
68
68
68
68
68
68
69
Town
Norfolk
Cambridge
Woburn
Medford
W. Bridgewater
Avon
Medfield
Norwood
Watertown
Danvers
Pembroke
Abington,
Easton
Manchester
Ashland
Beverly
Holbrook
Millis
N. Reading
Walpole
Braintree
1960
Total
Patients/
1000 Pop.
94
128
134
131
92
91,
135
115
130'
123
116
120
130
125
161
125
109
90
113
127
1960
Total
Patients
325
13,829
4,176
8,525-
399.
398
547-
3,372
4,611
2,857
603
1,235
1,099
513
907'
5828
*1258
478
748
1,604
3,849
1963-4
Number
of GH
Patients
7
1,196
233
659
0
9
27
77
251,
59
43
24
27
8
75
37
9'
41
36
96
pri-
vate
16.7
20.8
3.4
4.4
0.0
0.0
15.8
16.9
6.9
18.2
2.9
4.5
4.8
57.7
0.0
45.5
8.3
12.5
3.8
32.1
14.3
Semi-
pri-
vate
66.7
42.3
37.1
34.4
0.0
66.7
42.1
50.7
52.8
63.6
45.7
54.5
61.9
42.3
50.0
45.5
52.8
75.0
46.2
46.4
50.0
Ward
16.7
.36.9
59.5
61.2
0.0
33.3
42.1
32.4
4o.3
18.2
51.4
40.9
33.3
0.0
50.0
9.1
38.9
12.5
50.0
21.4
35.7
'
87
TABLE 9 (Continued)
Soc-
ial
Rank
69
69
70
70
70
70
72
73
73
74
74
75
76
76
76
76
77
78
78
78
Town
Randolph
Weymouth
Burlington
Quincy
Stoneham
Wakefield,
Hull
Canton
Hamilton
Dedham
Framingham
Bedford
Arlington
Hanover
Marshfield
Winthrop
Natick
Melrose
Nahant
Norwell
78 Reading 119 2,288 156 7.8 31.0 61.2
1960
Total
Patients/
1000 Pop.
124.
120
125
151
122
119
167
116
135
102
133
119
'119
105
113,
120
131
124
123
108
1960
Total
Patients
2,338
5,811
1,608
13,183
2,166
2,887
1,189
1,484
742
2,1432
5,895,
1,189
5,935
623
761
2,1437
3,769
3,681
486
560
;963-4
Number
of MGH
Patients
87
187
98
273
125
163
64
72
33
191
97
70
1472
20
57
303
82
222
21
16
Pri-
vate
12.8
2.8
6.2
15.9
7.1
12.4
16.0
13.4
46.4
18.5
19.4
25.0
19.3
25.0
4o.o
7.0
17.9
16.1
19.0
36.4
Semi-
Pri-
vate
50.0
43.2
53.1
62.7
50.0
51.4
4+0.0
40.3
42.9
33.1
53.7
53.8
55.6
33.3
410.0
26.8
56.7
44.1
66.7
54.5
Ward
37.2
54.0
40.7
21.4
42.9
36.2
44.d
46.3
10.7
48.3
26.9
21.2
25.1
41.7
20.0
66.2
25.4
39.8
14.3
9.1
U
I
88
TABLE 9 (Continued)
Soc-
ial
Rank
79
80
82
83
83
84
84
84
85
85
85
85
85
85
85
85
86
86
87
87
87
Town
Duxbury
Acton
Newton
Belmont
Swampscott
Concord
Sharon
Wenham
Brookline
Hingham
Lexington
Scituate
Sudbury
Wayland
Westwood
Winchester
Cohasset
Lynnfield
Milton
Needham
Topsfield
1960
Total
Patients/
1000 Pop.
124
152
.119
112
108
118
96
116
138
113
103
106
119
110
108
124
103
115
124
125
123
1960
Total
Patients
584.
1,096
11,020
3,229
1,426
1,474
957
326
7,452
1,744
2,831
1,179
888
1,139
1,114
2,369
601
966,
3,259
3,224
412
1963-4
Number
of 1GH
Patients
32
41
566
354
61
90
55
12
821
145
238
58
55
57
51
166
102
36
240
114
6
Pri-,
vate
40.0
17.2
45.1
30.3
7.6
63.0
31.4
75.0
49.1
31.9
31.0
27.9
42.9
55. *0
24.5
50.7
42 .4
47.8
35.2
39.6
50.0' 50.0
Semi-
Pri-
vate
50.0
69.0
46.3
51.1
33.9
31.5
54.9
25.0
38.8'
32.8
49.5
30.9
52.4
37.5
53.1
32.4
27.1
26.1
53.3
48*5
Ward
10.0
13.8
8.6
18.7
8.5
5.5
13.7
0.0
12.1
35.3
19.4
41.2
4.8
7.5
22.4
16.9
30.5
26.1
31.6
11.9
0.0
2,011
89
TABLE 9 (Continued) ,
Town
Marblehead
Sherborn
Lincoln
Dover
Wellesley
Weston'
1960
Total
'Patients/
1000 Pop.
84
164
75
120
114
103
Soc-
ial
Rank
88
88
90
92
93
95
1960
Total
Patients
2,262
296
422
342
2,975
850
196304
Number
of' MGH
Patients
82
17
66
45
144
113
Pri-
vate
43.2
73.3
60.7
68.2
64.6
78.8
Semi-
Pri-
vate
46.9
26.7
32.1
13.6
26.0
14.1,
Ward
9.9
0.0
7.1
18.2
9.4
7.1
90
TABLE 10
CASE STUDY DATA TABULATED ALPHABETICALLY BY TOWN
Code
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
1960
Popula-
T ovrm tion
Abington 10,607
Acton 7,238
Arlington 49,953
Ashland 7,779
Avon 430
Bedford 10,969
Belmont 28,715
Beverly 36., 108
Boston 697,197
Braintree 31,069
Bridgewater 15,496
Brockton 72,813
Brookline 54,o44
Burlington 12,852
Cambridge 107,716
Canton 12,771
Chelsea 33,749
Cohasset 5,840
Concord 12,517
Danvers 21,926
Dedham 23,869
1960
Total 1963-4
Patients Number
Per of MGH
1960
Total
Patients
1,235
1,096
5,935
907
398
1,189
3,229
5,828
98,666
3,849
1,250
9,578
7,452
1,608
13,829
.1,484
4,112
601
1,474
2,857
2,432
1000 Pop.
116
152
119
125
92
119
112
161
141
127
81
131
138
125
128
116
122
103
118
130
102
Patients
23
41
472
8
9
70
354
75
7,473
96:
29
183-
821
98
1,196
72
772
102
90
59
191
Percent
Patients
Using
NGH
1.9
3.7
8.0
.9
2.3
5.9
11.0
1.3
7.6
2.5
2.3
1.9
11.0
6.1
8.6
4.9
18.8
17.0
6.1.
2.1
7.9
91
TABLE 10 (Continued)
Code
22
23
24.
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
4o
41
42
Dove
Duxb
E. B
wa
East
Ever
Fran
Hami
Hano
Hans
Hing
Holb
Hull
Lexi
Linc
Lynn
Lynn
Mald
Manc
Marb
Marsh
Mayn
1960 1960
Popula- Total
Town tion Patients
r 2,846 342
ury 4,727 584,
ridge- 15,496 534
ter
on 9,078 1,099
ett 43,544 6,445
ingham 44,526 5,895
lton 5,488 742
ver 5,923 623
on 4,370 442
ham 15,378 1,744
rook 10,104 1,258
7,055- 1,189
ngton 27,691 2,831
oln 5,613 422
- 94,478 13,975
field 8,398 966
en 57,676 8,226
aester 3,932 513
Lehead 20,942 2,262
field 6,748 761
ard 7,695 874
1960
Total
Patients
Per
1000 Pop.
120
124'
120
148
133
135
105
101
113
125
167
103
75
148
115
143
130
84
113
113
1963-4
Number
of V1H
Patients
45
32
10
24
452
97
33
20
29
145
37.
64
238
66
258
36
459
.27
82
57
45
Percent
Patients
Using
NGH
13.2
5.5
1.9
2.2
7.0
1.6
4.4
3.2
6.6
8.3
2.9
.5.4
8.4
15.6
1.8
3.7
5.6
5.3
3.6
7.5
5.1
92
TABLE 10 (Continued)
1960 1960
Code
1960
Total 1963-4
Patients Number
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
Popula- Total
Town tion Patients
Medfield 6,021 547
Medford 64,971 8,525'
Melrose 29,619 3,681
Middleton 3,718 521
Millis 4,374 478
Milton 26,375 3,259
Nahant 3,960 486
Natick 28,831 3,769
Needham 25,793 3,224
Newton 92,384 11,020
Norfolk 3,471 325
N. Reading 8,331 748
Norwell 5,207 560
Nonrood 24,898 3,372
Peabody 32,202 5,318
Pembroke 4,919 603
Quincy 87,409 13,183
Randolph 18,900 2,338
Reading 19,259 2,288
Revere 4o,o80 5,545
Rockland 13,119 1,599
Per ,
1000 Pop.
91
131.
124
141
109
124
123
131
125
119
94
90
108
135
165
123
151
124
119
139
122
of MGH
Patients
27
659
222
13
9
240
21
82
114
566
7.
41
16
77
104
43
273
87
156
876
54,
Percent
Patients
Using
MGH
4.9
7.7
6.o
2.5
1.9
7.4
4.3
2.2
3.5
5.1
2.2
5.5
2.9
2.3
2.0
7.1
2.1
3.7
6.8
15.8
3.4
93
TABLE 10 (Continued)
Code
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
Town
Salem
Saugus
Scituate
Sharon
Sherborn
Somerville
Stoneham
St ought on
Sudbury
Swampscott
Topsfield
Wakefield
Walpole
Waltham
Watertown
Wayland
Wellesley
Wenham
.W. Bridge-
water
Weston
Westwood
1960
Popula-
tion
39,211
20,666
11,214
10,070
1, 8o6
94,697
17,821
16,328
7,447
13,294
3,351
24,295
14,068,
55,413
39,092
10,444
26,071
2,798
15,496
8,261
10,354
1960
Total
Patients
6,116
2,519
1,179
957
296
13,434
2,166
1,811
888
1,426
412
2,887
1,604
7,083
4,611
1,139
2,975
326
399
850
1,114
1960
Total
Patients
Per
1000 Pop.
169
121
106
96
164
142
122
111
119
108
123
49
113
128
115
110
114
116
103
108
1963-4
Number
of MGH
Patients
69
115
58
55
17
1,436
125
100
55
61
6
163
36
145
251
57
144
12
0
113
51
Percent
Patients
Using
MGH
1.1
4.6
4.9
5.7
5.7
10.7
5.8
5.5
6.2
4.3
1.5
5.6
2.2
2.0
5.4
5.0
4.8
3.7
0.
13.3
4.6
94
TABLE 10 (Continued)
Town
Weymouth
Whitman
Wilmington
Winchester
Winthrop
Woburn
1960
Popula-
tion
48,177
10,485
12,475
19,376
20,303
31,214
1960
Total
Patients
5, 811
1,323
1,590
2,369
2,437
4,176
1960
Total
Patients-
Per
1000 Pop.
120
126
127
124
120
139
Code
85
86
87
88
89
90
1963-4
Number
of MGH
Patients
187
29
77
166
303
233
Percent
Patients,
Using
MGH
3.2
2.2
4.8
7.0
12.4
5.6
95
Number
0f
Private
Patients
1
5
86
0
0
13
99
25
611
12
5
15
389
5
223
9
8
25
46
8
Hospi- Auto
Doctors' tal Travel Socio-Econ.
Offices Beds
with YCGH in
Affilia. Town
2
Number
of
Semi-
Private
Patients
12
20
248
2
2
28
167
25
2,311
42
9
85
308
43
453
27
171
16
23
28
Number
of
Ward
Patients
9
4
.112
2
1
11
61
5
3,917
30
13
47
96
33
395
31
530
18
4
8
103
220
6,8.18
315
174
641
858
106
48
Time
Min.
41
48
22
54
37
38
21
47
16
31
54
43
18
33
12
37
21
49
43
39
Exact
Rank
66
80
76
68
64
75
83
68
36
69
57
56
85
62
73
46
86
84
6.5
Class
Middle
Upper
Middle
Middle
Lower.
Middle
Upper
Middle
Lower
Middle
Lower
Lower
Upper
Middle
Lower
Middle
Lower
Upper
Upper
Middle
32 - 74 Middle33 59
225
14
13
1
i1
86
96
Number
Number of Number
of Semi- of
Private Private Ward
Patients Patients Patients
30 6 8
12 15 3
5 3 2
1 13 7
6 119 300
13 36 18
13 12 3
3 4 5
2 16 10
37 38 41
3 19 14
8 20 22
67 107 42
34 18 4.
20 102 119
11 6 6
12 166 243
15 11 0
35 38 8
20 20 10
2 23 14
Doctors'
Offices
with MGH
Affilia.
Hospi-
tal
Beds
in
Town
159
-
-.
-1
411
276
1 36
Auto
Travel
Time
Min.
43
54
53
46
17
47
51
44
54
42
37
52
29
34
36
30
20
52
48
55
50
Socio-Econ.
Exact
Rank Class
92 Upper
79 Upper
59 Lower
66 Middle
49 Lower
74 Middle
73 Middle
76 Middle
53 Lower
85 Upper
68 Middle
72 Middle
85 Upper
90 Upper
52 Lower
86 Upper
59 Lower
66 Middle
88 Upper
76 Middle
50 Lower
to
avel
me
Socio-Econ.Number
O.L
Private
Patients
3
27
26
0
1'
70
4
12
40
235
1
4
12
8
1
4o
10
9
10
1
97
Number
of
Semi-
Private
Patients
8
212
'71
9
6'
106
14
38
49,
241
4
12
6
36
46
16
158
39
36
226
18
Doctors'
Offices
with 10H
Affilia.
1
1
Hospi-
tal
Beds
in
Town
.156
149
82
114 .
70
250
Number
of.
Ward
Patients
8
378
. 64
2
1
23
3
17
12
45 2
Au
Tr
Ti
Mi
Exact
n Rank Class
46 64 Lower
18 63 Lower
25 78 Upper
42 55 Lower
50 68 Middle
38 87 Upper
39 78 Upper
42 77 Middle
33 87 Upper
26 82 Upper
54 60 Lower
36 68 Middle
40 78 Upper
35 64 Lower
38 51 Lower
51 65 Middle
27 70 Middle
34 69 Middle
29 78 Upper
26 58 Lower
43 59 Lower
4
1
13
256
115
328
1
23
32
18
54
29
71
.562
27
255-
Doctors' tal
Offices
with 14DH
Affilia.
Hospi- Auto
Beds
in
Town
247
119
Number
of
Private
Patients
7
6
19
16
11
?2
7
5
9
34
3
L3
9
13
16
22
82.
3
67
12
Semi-
Private
Patients
29
46
21
28
4
352
49
40
11
20
3
54
13
77,
122
15
33
1
12
26
Number
of -
Ward
Patients
12
50
28
7
0
933
42
40
1
5
0
38
6
39
93
3
12
0
6
11
3
-.
Travel Socio-Econ.
Time
Min.
44
28
56
45
47
12
24
42
48
42
43
29
43
27
19
46
34
47
46
36
35
Exact
Rank Class
50 Lower
59 Lower
85 Upper
84 Upper
88 Upper
54 Lower
70 Middle
58 Lower
85 Upper
83 Upper
87 Upper
70 Middle
68 Middle
55 Lower
64 Lower
85 Upper
93 Upper
84 Upper
63 Lower
95 Upper
85 Upper
98
261
185
114
Number
2
205
99
Nuaber Hospi- Auto
Number of Number Doctors' tal Travel Socio-Econ.
of Semi- of Offices Beds Time
Private Private Ward with NGH in Exact
Patients Patients Patients Affilia. Town Min. Rank Class
5 76 95 - - 35 69 Middle
1 7 20 - - 47 59 Lower
3 30 35 - - 32 59 Lower
72 46 24 3 169 25 85 Upper
20 76 188 - 65 29 76 Middle
7 76 122 - 88 27 62 Lower
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FOOTNOTES
CHAPTER I
1Warren S. Gramm, "The Small Scale Hospital and Optimum Organiza-
tion," Mimeo, p. 1.
2Brown, "General Hospital Has a General Responsibility," Hospitals,
June 16, 1965, p. 49.
CHAPTER II
1A Look at Hospital Construction May 1964: A Review of the Hill-
Burton Program and AMA Recommendations of Legislation, Dept. of
Hospital and Medical Facilities, Division of Environmental Medicine
and Medical Services, AMA, 1964.
2Millard F. Long, "Efficient Use of Hospitals," Vanderbuilt
University (Mimeo--no date), 1963?.
3A Decade of Change in U.S. Hospitals 1953-1963, Review and Analysis
Division of Allied Comptroller, Office of Surgeon General, May 1965,
p. 12.
lbid., p. 13.
5As classified by State Agencies on the basis of fire and health
hazards.
6
Eospital Care in The United Stats, Commission of Hospital Care,
New York, The Commonwealth Fund, Stone Book Press, 1947, Ch. 7.
TWalter J. McNerney, et al., Hospital and Medical Economics, Vol. I,
Hospital Research and Educational Trust, Chicago, 1962, p. 513.8I8Stoeckle, M. D., Zola, Ph.D. and Davidson, M.D., "On Going to See
the Doctor: The Contributions of the Patient to'the Decision 'to
Seek Medical Aid," Journal of Chronic Diseases, 1963, Vol. 16,
pp. 975-989.
9This trend is illustrated by the fact that the proportion of births
in hospitals rather than home increased from 90% in 1953 to 98% in
1963. A Decade of Change, Supra.,
10Millard F. Long, "Efficient Use of Hospitals," Supra., p. 3.
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A Look at Hospital Construction, Ma 1964, Sura., p. 25.
12Millard F. Long, "Efficient Use of Hospitals," Supra., p. 3.
13SEE A. Querido, M.D., "The Changing Role of the Hospital in a
Changing World," Hospitals, January, 1962, pp. 31-35, and Donabedian,
A., and Axelrod, S. J., "Organizing Medical Care Programs to Meet
Health Needs," Annals of American Academy of Political and Social
Science, 337, Sept., lI6l, pp. 45-56.
14A Look at Hospital Construction, May 1964., Supra., p. 6.
15Areawide Planning Conference 1964, Proceedings of the 1st National
Conference on Areawide Planning, Nov. 28-29, 1964, Ed. by the
Department of Hospital and Medical Facilities, AMA, 1965, p. 9.
16A Look at Hospital Construction, Ma 1964, Supra., p. 7.
17Gerald D. Rosenthal, Hospital Utilization in The United States
AHA Monograph, p. 9. An exception was the 1933 Lee-Jones Report
which attempted to establish "optimal" care for given types of
disease and relate these to projected estimates of incidence to
determine amount of care "needed."
18SEE Walter J. McNerney et al., Hospital and Medical Economics
Vol. I, II, Hospital Research and Educational Trust, Chicago,
1962; Gerald D. Rosenthal, p. Cit.; Maurice E. Odoroff, Leslie
Morgan Abbe, "Use of General Hospitals: Demographic and Ecologi-
cal Factors," PHR, Vol. 72, #5, May 1957.
1 9 Supplement to Public Health Jervice Regulations--Part 5_,
Pertaining to the construction and modernization of hospital
facilities, Section 53.11, F.R. Doc. 65-8430; filed, August 10,
1965.
20Interview with Mr. John J. Tumulty, Bureau of Hospital Facilities,
Mass. Dept. of Public Health, March 7, 1966.
21J. Palmer, Measuring Bed Needs for General Hospitals, PHS, Divi-.
sion of Hospital and Medical Facilities, AMA, 1956.
,.Public Health Service Regulations--Part }, December 29, 1964,
U.S. Department of Health, Education and Welfare, PHS, 1964.
23Ibid., August 10, 1965, para. 53-12.
24In Massachusetts, for example, Cambridge is defined as a separate
service area from Boston, in spite of the fact that patient-flow
surveys show that many Cambridge residents are serviced by Boston
hospitals.
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CHAPTER III
1
"Short-term" is defined as meaning hospitals with an average length
of stay of less than 30 days by the American Hospital Association.
2 Information on admission policy was attained from Miss Lifvergren,
Director of Admissions and Miss Farriss, R.N. Executive Director of
MGH Clinics.
3Metropolitan Boston is defined here as the 90 cities and towns
listed in Table No. 2.
CHAPTER IV
1 For a good historical review of past standards see: Palmer, J.,
Measuring Bed Needs for General Hospitals: Historical Review of
Opinions with Annotated Bibliography, PHS, Division of Hospital
and Medical Facilities, 1956, Mimeo.
2SEE pages 24-25.
3SEE footnote 22, Chapter II.
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